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|'FIFTH ANNUAL MEETING OF THE} 


AMER. GAS LIGHT ASSOCIATION. 
pees ae ae 

The fifth annual meetinng of the Association 
will be held at Cincinnati, O., on Wednesday, 
Oct. 17,1877. Headquarters will be at the Gib- 
son House on Walnut St. between 4th & 5th where 
arrangements have been made for the members 
at special reduced rates per day. 

The meetings will be held in Gas Hall, corner 
of 4th and Plum Sts. 
prepare papers on any subject connected with gas 


Members are requested to 


matters, and to confer with the Secretary con- 
Cuas. Netrueron, Sec’y., 
117 Broadway, New York. 


cerning the same. 


As will be seen by the above notice the neces- 
sary arrangements for the 5th Annual Meeting of 
the American Association are progressing. Head- 
quarters will be at the Gibson House, and the 
sessions will be held at the Hall of the Cincinnati 
Gas Company. 

All the local arrangements are committed to 
the care of General Hickenlooper, the President 
of the Cincinnati Gas-Light Company, and the 
announcement of this fact is sufficient to warrant 
the conclusion that every thing will be well and 
amply provided for, to secure to those who as- 
semble there every comfort for a profitable and 
enjoyable time. 

It is intended to devote one half day to visiting 
points of interest about the city, after having 
visited the works of the Cincinnati Company. To 
those of our Eastern friends who have never vis- 
ited the West, we would especially appeal to avail 
themselves of this occasion to go. While all 
those who have in times past enjoyed the pleasure 
of a Western trip will doubtless so make their 
arrangements for the middle of October as to re- 
peat the visit. It is especially desirable that this 
should be a full meeting, as matters of import. 
ance are to be discussed, and it is proper that the 
gas interest should be well and fully represent- 
ed; and here we would say one word yery plainly, 
viz.—each gas company should pay the expen- 
ses of their engineer, superintendent, or other 
representative in attending these meetings. We 
know the times are hard, and stern economy is 
being practiced, of necessity, by many compa- 
nies. But we would impress it upon the minds 
of Boards of Directors that there is no truer 
economy than kaving their agents posted in their 
business ; and the value of these meetings, when 
conducted on the true basis, is incalculable. 
Here the managers of different works meet to- 








gether, and, aside from all the facts set forth in 
in the papers and discussions, the information 
obtained personally by conversation with each 
other, is of the greatest value. Many managers 
are not liberally paid, and can ill afford the ex- 
pense of a trip of this kind; but morejthan all 
ihis—the benefit of the meetings goes directly to 
the companies whose agents attend them, and the 
information acquired is not the personal property 
of the employee, but goes at once to incrase his 
value as a servant of the company, and the sma// 
outlay required on the part of the company is 
amply repaid thereby, and no gas company that 
expects to hold its own in the progress of the age 
in the science of gas making can afford to be un- 
represented at these meetings. It is money in 
the companies treasuries to send their represeuta- 
tives, as has been proved in repeated instances 
by those who have attended. 
and superintendents have told us that the infor- 
mation obtained from a single paper had saved 


Many engineers 


thousands of dollars to their companies, 

True economy is never niggardly, and ‘‘ the 
penny wise ”’ policy is always sure to prove itself 
one that is ‘‘ pound foolish.” 
being made to obtain tickets at reduced rates, 
and those going from the East can make their ar- 
rangements to leave New York, on Monday even- 
ing, Oct. 15, at 6 Pp. m., and go together, arriving 
in Cincinnati at 8p. m. of the following day. The 
Secretary of the Association will inform the mem- 
bers of these arrangements as soon as they are 
definitely settled. 


Arrangements are 





THE SEMI-ANNUAL MEETING OF THE 
NEW ENGLAND ASSOCIATION OF 
GAS ENGINEERS. 

_—— 


This meeting was held at Portsmouth New 
Hampshire, at the Rockingham House, on the 
15th and 16th of last month. The design of these 
semi-annuals is to make them social and informal 
in character rather than strictly business and pro- 
fessional. Something like fifty members were 
present, and on the first day the Society was 
called to order promptly at 12 M., by the Presi- 
dent, Mr. Samuel G. Stiness, of Rhode Island. 
After the roll call, and the regular routine action 
upon the unfinished business, a short address was 
delivered by the President congratulating the 
members present upon the success of the Society 
thus far,“and referring in general terms to the 
condition of the great interest which its members 
represent. 

A fitting allusion was made to the death of 
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two members since the last meeting. viz., Mr. 
Harriman and Mr. Perry, and, subsequently, a 
committee was appointed to draft proper resolu- 
tions relating thereto. 
opened for general discussion, and informal con- 


The meeting was then 


versation, on such topics as presented themselves 
in which many of those present took part, either 
by asking questions, or stating some practical 
fact that had come under their personal observa- 
tion. Among other topics, that of Sunday labor 
was quite freely discussed, and it was quite sur- 
prising to find how general the interest seemed 
to be in this matter, Many facts were stated by } 
those who had made, and were continuing to 
make, such arrangement of their work as to al- 
most entirely suspend labor on Sunday, which 
seemed most conclusively to prove that the thing 
was possible; and, not only that, but protitable. 
Some works where this is being done were works 
of considerable magnitude, and the arrangement 
had been found to work well. A second meeting 
of similar character was held in the evening, and 
almost every topic connected with practical man- 
agement was talked over. 

On the secund day an excursion was made to 
the Isles of Shoals, and afterwards, the day being 
fine, the party,proceeded outside to try their 
hand at fishing. The first efforts in this direc- | 
tion were to secure some sword fish. Many of | 
them were seen, but none taken. A special | 
‘“‘harpoonist” had been employed for the occal 
sion, and although he showed great skill in 
throwing his harpoon, the fish showed still great- | 
er in avoiding it. 

The explanation of this was that the harpooner | 
was unaccustomed to going for sword fish with | 
steam, and the rapid motion of the boat made it | 
almost impossible to take the fish. | 


The assistant ‘‘ hapoonist,” whose manly form | producing the electric light, and he estimates 
was lashed to the jib stay, would undoubtedly | that, under the most unfavorable circumstances, 


have been able_to secure a large fish, had not his | 
well-known modesty and bashfulness prevented | 
his throwing his lance until after the harpooner- | 
in-chief had tried his hand, and by that time it | 


invariably proved that it was too late. 


After having had much sport, of an exciting | 
nature, in going after the sword fish, the party | strenuously to endeavor to improve our methods 
returned to the fishing grounds, and contented | 


themselves with pulling in a variety of smaller 


fish. A pool was made up for the first cod or| 


haddock which was secured by one of the mem- 
bers of the Society, who caught a “'Tom-cod” 
weighing about three-quarters of a pound. 


After returning to the Rockingham the party 


partook of a most excellent dinner, prepared by 
the host, after which the usual speechmaking, 
toasts, etc., followed. A more delightful place, 
or amore attentive landlord could not be found 
than is afforded at the Rockingham House. Most 
of the party remained till next morning, when 
they parted with regret. 


La Hoo! 





(Communicated. ] 


The. Electric Light. 





It is decidedly refreshing this warm weather to | 


read a book so carefully written, beautifully 
printed and illustrated, as that of M. Hippolyte 
Fontaine, upon Eclairage a ]’Electricite Renseign- 
ments Pratiques. 

The literary critic of Engineering, in the issue 
of July 6th, 1877, writes as follows about the work 
and its author— 

““M. Fontaine, the author of this work, has de- 
voted many years to the development and intro- 
duction of the Gramme machine, so well known 
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| methods, or 


|important matters, might be of interest to those 


|hundred times no. 
| said its last word upon the transformation of this 
| . . 

| mysterious fluid that has already overcome space, 





asa vowerful means of producing the electric | 
light, and largely employed for that and other 
purposes. 

In this book he has contributed the most valu- | 
able addition to our practical knowledge of the 


subject, and, although he, in a preface, gives a 


long list of other authors from whom he has de- 
rived much information, he is none the less de- 


serving of much praise, and thanks, for the ex- 
cellent manner in which he has performed his | 
work, 

It is refreshing to any one interested in the | 
manufacture of gas to read about, and investigate | 
any methods, no matter how formidable they may | 
be to existing interests, that are devised for 
cheapening the production of light, provided said 
processes, have ‘been devised hy 
learned men supported by others of character, 
reputation, and intelligence, understanding the | 
problems to be solved. 


It is far otherwise when one is compelled to in- 
vestigate worthless processes, invented (?) by 
ignorant men, and pushed upon the public by 
mountebanks and  unprincipled 
Your readers have, probably, read the result of 


adventurers, 


the investigations, reported in the Journal of Gas 
Lighting, of the electric candle, and it is not ne- 
cessary to enter upou the subject here. I have 
thought, however, that the conclusions of so great 
an authority as M. Fontaine, upon these most 


of your readers who have not seen his work, and 
I have, in consequence, translated certain por- 
tions from his last chapter, that may be termed 
his conclusions upon the essential point, to us, of 
the electric light, 7. ¢., its divisibility. 

In chapter X, M. Fontaine gives the cost of 


to produce a light of equal intensity, with gas at 
$1.80 cents per thousand, it would cost eleven 
times more than if the light was produced by the 
Gramme machine, and, under favorable circum- 
stances, forty times more. Ought not these fig- 
ures, whether we accept them or not, to urge us 


so as to cheapen the production of our gas, and, 
by every means possible, to increase its consump- 
tion ? 
Yours, with respect, 
NEwARK, Augst 27, 1877. 7. 
DIVISIBILITY OF THE ELECTRIC LIGHT. 

Shall it be said that the divisibility of the elec- 
tric light will never be realized, and that it is ne- 
cessary to renounce forever the sight of electrici- 
ty replacing gas in its many applications? No,a 
Science is far from having 


and which can, at a moment’s notice, overcome 
the night; only let us look at the matter practi- 
cally. Notwithstanding the many and strained 
editorial anouncements recently made in Russia, 
notwithstanding the remarkable achievements of 
M. Jablochoff, and the not less remarkable ex- 
periments of M. Denayrouse, there does not exist 
today, May Ist, 1877, anything that admits of an 
easy application, anything that one could recom 
mend for a provisional trial, and, a fortiori, fora 
permanent installation. 

Every ten years a new idea arises, the hundred 
voices of Rumor carry it to the clouds, then, after 
unfortunate trials, Silence herself 
little by little. In 1847 was announced the dis- 
covery that King had made, in England, of the 
incandescent 1857, M. de 


establishes 


carbon points ; in 
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tinum, and combined a current regulator; in 
1867, M. Leroux, in France, made known a me- 
thod to make the same current pass alternately, 
and very rapidly, in several ordinary regulators : 
at last, in 1877, M. Jablochoff, a Russian officer, 
passed the electrie spark upon a plate of kaolin, 
and obtained a series of small lights. 

We believe that for a complete success to crown 
these so great efforts, it will be necessary to dis- 
cover a new source of electricity, or to find a 
means of practically utilizing atmosyheric elec- 
tricity. To avoid the onerous experiments and 
frequent illusions it will suffice to comprehend 
the mechanical equivalent of light as we know 


that of heat. Each one of the proposed systems 


| has something of good in it, very much of good, 


and, without any doubt, it is susceptible to do 
important work in special cases ; the mistake of 
the inventor is the great desire to generalize too 
much about the employment of their apparatus, 
and to talk about suppressing lighting by gas. 
Certainly electricity has already an immense field 
for exploitation, and chapter 7 and 8 should con- 
vince the reader of the great advantages it pre- 
sents in a great many applications, but that it 
will entirely take the place occupied by gas, is 
so very far in the future, most probably, that it 
will never be reached. 

We have never so much admired the facility of 
the employment, the simplicity of the introduc- 
tion, the indefinite divisibility, and the multiplic- 
ity of the uses of gas, as since we have been occu- 
pied in lighting by electricity. We do not call 
the production of several intense jets with the 
same machine or with the same voltaic pile, the 
divisibility of the electric light; there is no ques- 
tion about the production of small jets of from 1 
to 15 Carcel jets. It is undeniable that we can 
put in action several lamp. »~ the same electro- 
magnetic machine, the great question is to know 
if the single apparatus does not cost more for the 
first cost and to put in action, than a series of 
small machines each feeding a lamp. 

It being well understood that the divisibility of 
the electric light is, practically, not to be realized, 
at least for the present, and with the means pro- 
posed up to this day, we will pass to consider the 
principal inventions for the solution of the prob- 
lem. He concludes his book as follows : 

M. Jablochoff has had the idea of introducing 
into the central circuit of an electro-magnetic 
machine, the interior thread of a series of spools 
of induction, and to pass the induction-spark up- 
ona plate of kaolin, placed simply between the 
two extremities of the exterior thread of each 
spool, The plate of kaolin interposed is heated, 
reddens, and becomes luminous. The current 
passes first upon a priming of a better conductor, 
placed upon the sides of the plate of kaolin. By 
this means M. Jablochoff hopes, in the future, to 
produce 50 luminous jets, with the same electro- 
magnetic machine; so hoped, also, Messrs, King, 
Lodyguin, Koun, Kosloff and de Changy. May 
M. Jablochoff be more fortunate than his prede- 
cessors. We wish him success with our whole 
heart. 





Cantor Lectures. 
The Chemistry of Gas Manufacture. 

By A. Vernon Harcourt, Esq., M.A., F.R.S. 
Lee’s Reader in Chemistry at Christ Church, Oxford, 
and one of the Metropolitan Gas Referees, 
[From the London Journal of the Socicty of Arts, 
Se ee 
Lecrure III.—Monpay, Marcu 19, 


The substances which we have considered hith- 





, Changy, in Belgium, replaced the carbon by pla- 


erto have been those removed from coal gas in 
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Sept. 3, 1877. 
the processes of purification and condensation, 
Means have been found in the manufacture of 
coal gas for retaining these substances which are 
valuable in giving light or heat, and removing 
those which either diminish the power which the 
gas has of giving light, or are in other ways in- 
jurious. I spoke in my last lecture of the two 
alternative materials employed for the remoyal of 
This 


sents an iron box with two layers of oxide of iron 


sulphuretted hydrogen. diagram repre- 
through which the gas passes; and either by this 
material or by lime, sulphuretted hydrogen is 
wholly removed from the gas. ‘There is another 
ingredient always present in the crude gas, which 
is more or less completely removed by purifica- 
tion—namely, carbonic acid. 

The table to the right gives the results of some 
analyses made by Dr. Frankland, of the compo- 
sition of gas as it is supplied to the consumer. 
The constituents of the gas are here divided into 
what are termed illuminating hydrocarbons, of 
which ethylene or olefiant gas is the principal ; 
marsh gas and hydrogen, which together form, 
by volume, much the largest part ; carbonic ox- 
ide, which comes third in order of quantity ; and, 
besides these, in small proportions, carbonic acid, 
nitrogen and oxygen. I propose, in my next 
lecture, to speak of these constituents of coal gas 
which are the more important for the purposes for 
which we use it ; and, in the present one, to di- 
rect your attention to this substance (carbonic 
acid), and to another chemically resembling it, in 
which the carbon is combined, not with two atoms 
of oxygen, but with two atoms of sulphur—name- 
ly, carbon bisulphide, 

[ will show you, in the first place, a familiar ex- 
periment, to illustrate the formation and proper- 
ties of carbonic aci#e~When a piece of charcoal is 
heated in the air, we all know that it burns, but 
not very readily. that, in fact, many pieces must 
be placed tegether, in order, by the exchange of 
heat between them, to maintain a sufficient tem- 
perature for their combustion with the oxygen of 
the air. But if I take, instead of air, a bottle of 
oxygen, and transfer the piece of charcoal, which 
is still alight, to the oxygen, you see the brilliant 
combustion which takes place. That combustion 
consists in the union of the carbon and the oxy- 


gen the two substances which the bottle contains, | 


They combine directly together, forming carbonic 
acid, or carbon dioxide. 

I will allow the carbon to burn, and I will show 
you the properties of the gas which is formed, 
using another bottle which has been previously 
filled with it. Observe, first, the property which 
carbonic acid has of extinguishing flame. 
ed taper lowered into the bottle is extinguished, 
This, of course, is a negative property, and shows 
only that carbonic acid is not air or oxygen, and 
will not do what air or oxygen will do, namely, 
combine with the carbon and hydrogen of the 
taper producing light and heat. Another proper- 
ty of the gas is its high specific gravity as com- 
pared with air. If I take this bottle of carbonic 


acid and pour it into what we call an empty bot- | 


tle—that is, a bottle filled with air, we shall, ow- 
ing to the difference of specific gravity between 
them, obtain an exchange of their contents, The 
difference is not like that between water and air; 
the gas pours rather slowly, but probably I have 
now effected a transference. The uppermost bot- 
tle has lost its carbonic acid, and becomes filled 
With air, as you see from the way in which the 
taper burns in it. The lower bottle has been filled 
with carbonic acid, as you see from the extinction 
of the taper. 

Another property of carbonic acid is the power 


A light- 


solution of lime in water. If I take this solution, 
which is now perfectly clear, so that it looks like 
pure water, and pour it into the bottle of carbonic 
acid, and bring it into contact with the gas by 
shaking the bottle, you see the milkiness which is 
produced. This illustrates a chemical change 
which occurs in the manufacture of coal gas. It 
is on the affinity between carbonic acid and lime 
manifested by the precipitation of the lime in this 
experiment that the purification of coal gas from 
carbonic acid by the action of lime depends. ° 
The formation of carbonic acid in the manufac- 
ture of coal gas is probably due to a very small 
extent, if at all, to the direct action of the air up- 
on the carbon of the coal. Such action can only 
happen where the exhaustion—as the pumping of 
the gas out of the retorts is called—is carried too 
far, so that the pressure in the retorts is less than 
the atmospheric pressure. In this case some of 
the air or furnace gas, from outside, would enter 
through the pores or cracks in the clay retorts, 
and become mixed with the gas. The small per- 
centage of nitrogen which is usually found when 
coal gas is analyzed, and the further fact the ni- 
trogen is generally accompanied by oxygen, show 
that this over-exhaustion is not a common occur- 
rence, The main source of carbonic acid, no 
doubt, is a reaction between the water, which the 
coal placed in the retorts contains, and the heated 
In is called 
water-gas—that is, gas produced by the action of 


carbon. the manufacture of what 
steam upon red hot coke—there are formed three 
gases, hydrogen, carbonic oxide, and carbonic 
acid, the proportion between them depending on 
the temperature at which the coke is maintained. 
The same reaction happens to some extent in the 
gas retort in the manufacture of coal gas. There 
is always water in the coal, and as the outer part 
of the charge lying next to the heated sides of the 
retort becomes red-hot before the water is wholly 
expelled from the interior of the charge, this same 
action of steam upon heated coke takes place, 
and one of thea products is carbonic acid, 

For the removal of the carbonic acid, purifica- 
tion by lime is perfeetly sufficient, if only the lime 
is applied in sufficient quantity, and renewed 
sufficiently often. The presence of carbonic acid 
in the gas is no injury to the consumer, provided 
the gas supplied is of sufficiently high illuminat- 
ing power; that is to say, provided the illumi- 
nating power of the gas is fixed, it matters no- 
thing to the consumer whether he is supplied 
with a gas which is somewhat richer, and whose 
illuminating power is to some extent diminished 
by the presence of carbonic acid, or with a gas 
otherwise poorer, but free from carbonic acid, 
| Although this substance is injurious when present 
|in any large proportion in the air, yet no objec- 
‘tion to the presence of carbonic acid in coal gas 





| can reasonably be made on this ground, since the 
| quantity of carbonic acid yielded by burning gas 
lis not materially affected by its presence in the 
| unburnt gas. Two of the ingredients of coal gas 
| —marsh gas and carbonic oxide yield their own 
| yolume of carbonic acid when they are burnt; and 


| the olefines yield twice, or more than twice, their 
| volume. 


On the whole, the volume of carbonic 
acid discharged into a room where gas is burut is 
more than it would be if the gas contained 50 per 
cent. of carbonic acid, the rest being hydrogen. 
It has, however, been proved that the presence 
of carbonic acid in coal gas has a decidedly inju- 
rious effect upon its illuminating power; and since 


the formation of carbonic acid cannot practi- | 
cally be avoided, either it must be removed by | 


some subsequent process, or the proportion of il- 


\luminating constituents must be increased by 


Which it has of uniting with lime, I have here a | mixing with the ordinary coal a larger proportion 








lof the more costly cannel, or by heating the re- 
torts less strongly, which improves the quality at 
the expense of the quantity of the gas. There- 
fore, in the interest of the maker of gas, it is de- 
sirable to remove carbonic acid. This is accom- 
plished to some extent during the condensation 
and washing of the gas, the carbonic acid being 
removed in combination with ammonia, but at 
present the only mode which is in general use for 
effecting this object thoroughly is passing the gas 
through trays or sieves on which damp slaked 
lime is placed. 

{come next to the substance which I spoke of 
as being chemically analogous to carbonic acid— 
carbon bisulphide. I have here a little bottle 
containing a small quantity of this substance. 
When pure, it is quite colorless, and of an odor 
which is not unpleasant, resembling the odor of 
chloroform. Commonly, it isnot pure, and has a 
slightly yellow color, and an unpleasant smell. 
It is very volatile, having a low boiling point and 
a high vapor-tension at the ordinary temperatures 
If I pour a few drops of this liquid into a bottie 
of air, and cause the vapor to displace and diffuse 
through the air, by shaking the bottle and at in- 
tervals raising the stopper, and then pour the 
heavy gas out of the bottle into this beaker, leay- 
ing any liquid there may be still remaining atthe 
bottom of the bottle, and apply a light to the con- 
tents of the beaker, you see the inflammation and 
eradual combustion of the gaseous carbon bisul- 


phide, This experiment shows, in the first place, 
that the liquid is very volatile, for it has in a few 
moments formed sufficient gas to have nearly fil- 
led the bottle into which it was dropped ; in the 
next place, that it is heavy, for I poured it quick- 
ly through the air, from one vessel into another ; 
in the third place, that it is inflammable-it lights 
and burns readily. But I might have shown you 
that it is very much more inflammable than most 
substances, that is to say, that the temperature 
required for its inflammation is much lower than 
the temperature required for the inflammation of 
coal gas, or of most inflammable substances ; for 
if, instead of applying a taper, I had simply heat- 
ed a glass rod in the lamp, and dipped that into 
the beaker, I should have succeeded equally well 
in lighting the carbon bisulphide. Its presence, 
even in small quantity, when mixed with hydro- 
gen, imparts this property of ready inflammabili- 
ty to the gas ; and just as the vapor of the liquid 
hydrogen phosphide imparts to hydrogen or oth- 
er inflammable gas the property of what we term 
‘*spontaneous” inflammability—that is, inflam- 
mability at the ordinary temperature—so the 
vapor of carbon bisulphide communicates the 
property of inflaming at a temperature above the 

ordinary temperature, but very much below that 

at which hydrogen would otherwise inflame. 


[To ve Continued. ]} 





Connellsville Coke.—The coke manufacture o 
the Youghiogheny Valley is made the subject of a 
special report recently issued by the Pennsylvania 
Gealogical Survey. From the figures given it appears 
that this trade, which, up to the year 1875, covered 
but a small area of territory, and employed but few 
ovens and but limited capital, has within the past de- 
cade grown into one of the great industries of the 
western section of the State. 
in the immediate section of Pittsburgh, the coke in. 
terest has spread over about one-third of the entire 
length of the Youghigheny Valley. ‘The Connellsville 
coke, under which name the greater part of the pro- 


From small beginnings 





duct is known, is made of coal obtained from the 
| Pittsburgh coal bed. This latter occupies in the Con- 
| nellsville basin a trough three miles long, and gives 
from 8 to 11 feet of easily worked and cheaply mined 
|eval, from which an excellent coke is obtained. In 


| this region there are at present 45 coke works, having 

3,578 ovens, which produce when running on full 
time, on 48 hour coke, a weekly yield of 1,302,600 
bushels. 
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Gas Measurement. 
T. OCONOR SLOAN#, A. M.. E. M., PH. D. 


CHEMIST N. Y. GAS-LIGHT Co. 


EE 


The referee's form of cubic foot measure if supplied 
with a proper tank, is unquestionably the most con 
venient and accurate form of that piece of apparatus. 
I have frequently had occasion to use one, and have 
had a light derrick constructed for the purpose of 
raising and lowering the tank. 

The derrick is made of wood, in five pit ces—fou- 
legs andatop. ‘The top isa block of hard wood, six 
by four inches in section, and about eighteen inches 
In one of its faces are sunk four holes, one at 


long. 


each corner. They are square and tapering, smaller 


85 
at their bottoms than elsewhere. The legs are about 
an inch and a quarter square at their largest section, 
and taper at the bottom to three quarters of an inch 
square. ‘They are eight feet long. The upper end 
is shaped so as to fit the mortices in the head block. 
The 


and so inclined, that, when the legs 


mortices should be about three inches deep, 


are inserted 
their lower ends wil! bethe corners of a square of 
about four feet across. 

This forms the derrick, and is amply strong with- 
out any further bracing—all the necessary strength is 
derived from the mortices, 

The head contains two grooved wheels set into it, 
whose plane corresponds to the vertical when all is in 
position, One is in the middle and the other towards 
one end—both lie in the axis of the block and conse- 


quently in the same line. A ring boli is fastened to 
the block, in the same line and at the other end, and 
projects from the lower side of the block. A I lece of 
smooth rope, preferably sash cord, and one double 
sheave pulley, with slings for the tank, completes 
the essentials. 

One end of the rope is fastened to the ring-bolt, 
hence it passes through one of the sheaves of the 
pulley, over the centre wheel in the block, through 
the other sheave of the pulley, over the end wheel in 
the block, aud then 
cleat is provided, fastened to one of the legs of the 


down. ‘To secure the end to, a 
derrick. 
The tank isalarge galvanized tank, similar toa 


water cooler. By this arrangement it can, when full 


of water, be easily raised and lowered by one man— | 


if he be of an industrious temperament, by the experi- 
menter himself. 

By a hose of proper lengtb the faucet of the tank is 
connected with the inlet pipe at the bottom of the 
cubic foot bottle. 
the measure is in use. 
cocks opened to fill it—the tank is lowered to empty 


This is kept connected as long as 
The tank is raised, and the 


it. The water runs in or out of its own accord, and 
no handling of it is necessary. 

The advantages of this arrangement over any other 
are various. The exterior of the holder is never wet, 
so there is no lowering of temperature due to evapo- 
ration. ‘The 
quietly into the tank so that no pumping is necessary 


water is not disturbed, it runs back 
—this is of importance, as anything of the sort would 
tend to change its temperature. 
aged, as one persun can do everything, and is very 
easily transporte’. The legs of the derrick can be 
taken out of the tapering mortices, which are made 
tapering for this end, and then the whole machine 
carried to any place where it is proposed to use it. 
The referees form of cubic foot measure it is of 
course quite unnecessary to describe. In conjunc- 
tion with the above, it is a moat 


convenient apparatus for testing small meters—pho- 


derrick described 
tometer or experimental—whose drums have a capa- 
city of a cubic foot, or of an integral part thereof. I 
will return to this subject later. 

It is well to test a cubic foot bottle before using it 
—not to trust entirely to the maker's certificate. This 
may be readily done by filling it with distilled water, 
weighing it before putting it in, and as a check weigh- 
The trouble is to secure 

I used of the 
in the Assay Office in 


ing it when running it out. 
the 
large balances 


use of a suitable balance. one 


Beeker's make 


| distilled water, which 


| aseertain its temperature. 


| position of the marks on the glass tubes. 


It is easily man- | 


Wall street, in this city, for the verification of a cubic 
foot measure, which is now in the possession of the 
New York Gas-Light Company. 

I took the measure with some ten gallons of fresh 
distilled water— it should be recently distilled, as it 
otherwise may have absorbed some oxygen or carbon 
dioxide from the air, and so have altered ils specific 
gravity—to the Assay Office and set the measnre up 
To facilitate the 
introduction of the water the upper glass tube should 


near the balance I was to employ. 
he removed. Besides the water a large flask of three 
gallons capacity, an accurate thermometer, a fannel, 
and some towels must be supplied. This is all the 
requisite apparatus. Ishall now proceed with the 
account of my operations. 

Water was first poured into the bottle until the 
mark on the lower glasstube wasreached. The large 
flask was filled with distilled water and weighed. The 
water was poured into the holder, and the flask, with 
The difference 


gave the water which had been poured into the mea- 


any residual water, again weighed. 


sure. Two or three of these flask-fulls nearly com- 


pleted the filling. Then the upper glass tube was 


| 
pnt in position, and more water weighed, poured in 


| until the mark was reached, and the residue weighed. 


The sum of the differences gave the total weight of 
the 
was then tied to the top of the thermometer and it 
in the 
I then checked my result 


measure held. A string 


was lowered into the water measure so as to | 
by running it ont and re-weighing the water. 
I obtained by this process the following figures : 
Cubic foot 


distilled water. 


measure. Contents in troy ounces of 


Tomperatnre,............0.003 60° Fahr. 


Water introduced................ 909.615 F. oz. 
Water taken out................. 909.505 = 
Average weight of water...... 909.560 * 


The true weight ofa cubic foot of water at this 
The 


therefore, was equal to 909.560—908.884 or 0.676 


temperature is 908.884 troy ounces. error. 


troy ounce. The error is Jess less than one-tenth of 
I corrected it readily by changing the 
This last 


correction I made afterwards with an ordinary bal- 


one per cent. 


ance, dividing the correction between the upper and | 


lower tubes. 


The testing of meters or graduated holders with | 


the measure, should be conducted in a rvom not lia- 
ble to changes of temperature. The temperatnre of 
the room is noted, and the tank filled. This by the 
addition of hot or cold water, is brought to the same 
degree of heat as that of the air of the room. If 
only a small meter is to be tested it can then be filled 
from the water inthe tank, as this may always be as 
sumed to hold a little more than is necessary. 
be too great a drain upon it, or if several meters,or 
a graduated holder are to be tested, a separate quan- 
tity of water may be brought to the proper tempera- 
ture for them. 

The object to be tested is levelled, filled, and ad- 
justed, and water run into the measure until the lower 
mark is reached. Its upper end is connected tightly 
by a hose, to the inlet of the holder or meter. The 
tank is hoisted up, and water run in until the up_ 
per mark is reached. The rate must, in the case of a 

meter, be the same as that at which the meter will be 

|run in practice. Thus one cubic foot of air will have 
passed from the holder, and will give the error of the 
object tested. 

A Sugg Photometer Meter has a drum-capacity of 
one-twelfth ofa cubic foot. Nothing is more accnu- 
rate or convenient for testing them than a cubic foot 
measure, arranged and worked as I have described. 

Station meters are generally tested by the meter 
makers, and in a very empirical manner. To do it 
accurately the temperature and pressure of the gas 
must both be taken into account. 

They are tested by a standard meter. Gas is passed 
through the standard and station meter, one immedi- 
ately following the other. Either one may come 
’ first. 


If this | 


The standard should be a wet meter and very care- 
It should be provided with pressure 
The upper end of 


fully verified. 
gauge and water level indicator. 
the indicator should be connected by a piece of tub- 
ing with the inlet pipe of the meter. The usual con. 
nection with the gas in the meter case should be cut 


off 
water inside of the drum. 


Thus arrenged it will indicate the level of the 
It should on ali meters be 
thus connected, but it is not generally done. 

We that the of the 
standaid It is placed in position 


will suppose now accuracy 


meter is known. 
near the station meter, and connected with the outlet 


pipe. Its own outlet may lead into the air, or gas 
mains. G.s is now passed through both in sueces- 
sion. Readings of pressure in both meters, and also 


of temperature, must be taken at short interva’s— 
index readings should be taken every twenty-five to 
one hundred cubic feet, according to the drum capa- 
The passage of gas should 
the 
large meter shall have been passed, or what is the 


city of the station meter. 
be continued until twice drum contents of the 
same thing, until that drum shall have made two rev- 
olutions. Then a comparison of meter readings, after 
corrections for temperatures, will give the error, if 
such there be, of the large meter. 

The standard meter will generally run so fast that 
the water in the water level gauge will keep up a con- 
oscillation. The 
average it with the eye. 


tinual best that can be done is to 


Then water must be at 
hand so as to always keep the right amount in; if the 
rate varies a ltttle water may have to be added or re- 
moved. 

I had occasion to test station meters, which I wished 
to refer to the cubic foot measure. I adjusted the 
water line of a Sugg’s Experimental Meter with the 
measure, adding or removing water until it registered 
nearly correctly. This meter had 2 drum capacity of 
one-twelfth of a cubic foot 

The standard meter was placed in its final position 
near the station meter. The Suge meter was taken 
to the same place, and the standard tested with it, 
notil a correct water line was determined. A good 
practice is to try the small meter immediately before 
and after this verification of the standard. I give be- 


low some of the readings I obtained in testing the 


standard. 
(a) Sugg meter registers 99.9 per cent. 
Suge’s Stand. 

Reading. Temp. Time. Reading. ‘J'emp. 
961.85 75° 11.08 a.m. 1051 a7? 
970.90 faa 12.06 A.M. 1060 774° 

* ~ - * * * ~ « * 

1026.00 78° 4,02 P.M. 1115 77° 

Total amount by Sugg’s meter.......... 64.15 
| Total amount by Standard meter...... . 64.00 
Registry of Sugg’s 1-1000....... Pisdeske ss 64.21 


This meter may be considered correct. The aver- 
age of all tho temperatures taken, though nearly the 
same for each meter, favors a correction which would 
bring the standard still nearer correctness. 

The capacity of the drum of the station meter un- 
der trial was one thonsand cubic. It is a rule that 
should always be followed, that a meter is always to 
be tested by an exact number of revolutions ; no par- 
tial revolutions are admissible, 

Below is a table giving several of the readings ob- 
In this case the 
gas firat passed through the station meter, then 
through the standard, and then into the air. 


tained in testing the station meter. 


| Stand. Meter Station Meter 
Readings. Temp’ Time. Readings. Temp. 

00 66° 10,10 A.M. 00 66 

10% — 10,23 a.M. 100 —_ 

- * * - SF ~ ~ 

1107 644 11.32 a.m. 1100 66° 

* - ~ - “ > ~ 
81114 64° 1.26 P.M. 3100 664° 


Pressure, 2 inches of water. Pressure, 6 inches. 


AVERAGE OF RRADINGS. 


Standard Meter, 1107—104., Av. Temp. 65.1 1003 
Station Meter, 1100—100, ae 66.4 =1000 
Standard Meter, 3112—104. - ** 64.8 3008 
| Station Meter, 3100—100. bi ** 66,4. 3000 
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Cerrected for the dificrence in temperature 


and 
pressure the 1005 foot readings become : 


Station Meter, 10104. 
Standard Meter, 10066. 


Corrected as above the 3000 foot readings become: 


Standard Meter, 3021. 
Station Meter, 3031. 
Taking the standard meter readings as 100 the sta- 
tion meter registration reduces by rule of three to 
For the 1004 foot test, 100.38. 
For the 3000 foot test, 100.33. 
That is to say the meter under trial registers thirty- 
five hundredths of one per cent. too much gas, or too 
fast 
Another test applied to the same meter gave the 
following results : 
Percentage of station meter, 1000 foot test, 99.5. 
3000 foot test, 99.7. 
This indicates an error of six-tenths of one per cent. 
the other way, or too slow a registry. 
The average of the two tests is of course 
100.35 + 90.5 


—_——_--— = 99.97; 


9 


thus indicating that the meter was almost exaotly 
correct. 

So much for the correctness of the registration. A 
slow test was next mace to try the soundness of the 
drum. 
account was taken of the temperatures, it wes assum- 
ed to be the same in both, and was nearly the same 
The of 


Here as the meters were run very slowly no 


owing to their proximity. pressure was 
course practically identical. 


Time occupied in passage o! gas, 22 hrs. 42 min. 


Gas registered by standard meters............. 1573 
Gas registered by station meters.............. . 1560 


Reducing as before to percentage reading we find 
the registry of the station meter was 99.1 per cent. 
This proved conclusively that the drum was sound, 
and tends to corroborate the second of the fast tests. 

As no error was found exceeding one per cent., and 
as the average of the first two trials, the only ones to 
be considered at all conclusive on the subject of accu- 
racy of registration, was so very near correctness, the 
meter was reported correct ‘The third or slow test 
was only made to prove the soundness of the drum, 
and was not regarded as affecting the question of ac- 
curacy. 

The drum capacity of the station meter was one 
thousand cubic feet. 

The correction for difference in pressure may be 
made quite near enough the truth on the assumption 


that four inches water pressure compresses the gas 
one per cent. of its volume. 

The correction for difference in temprrature may 
be made by tive following table : 
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Contributions to the Theory of 

Luminous Flames. 

RY DR. KARL HELMANN. 
(Translated fromthe ‘ Journal of Gasbeleuchvung.”’) 
So a 
(Continued from page 163, vol. xxvi.] 

Aided by the experience already gained, we now | 
| proceed to consider the disilluminating influence of 
| the refrigerating burner, and of the following s ream } 
} of cold gas. | 
It will at once be admijted that as a metal rod touch | 
ing the flame, say, of a slit-burner, very near the bur- | 
rather considerable dark 
head of the 


also, by its refrigerating action, contribute to produce 


ner-head, causes a 


space 
within the flame, the burner itself wil! 
the non-luminous portion of the fame, which always 
exists, to a greater or less extent, immediately above 
| it. 
stream of cold gas—is also concerned in this result. 


But a second element—namely, the continued 


The disilluminating effect of the burner is naturally 
more conspicnous in small flames, for if the effect ex- 
| tends in a circle of, say, 0°5 centimetre radius, the 
proportionate luss will be greater in a small flame 
than inalarger and brighter one; moreover, in a 
small flame the diminution of light will extend over a 
greater space, because the actual temperature wit] not 
reach that of a larger flame, on account of conduction 
and radiation of heat, and also of excessive influx of 
lair ‘Che diminution of Jight may be carried to com- 
| plete disillumination, if the flame of the slit-burner 
The 


tion, too, is considerable, if the burner presents a 


is reduced by nearly closing the tap refrigera- 


large surface to the flame, and is made of thick metal, 


as in gas-stars, cooking apparatus, or gas-stoves, in 


from a thick 
If the 
influx supply of gas is only small, all the flames ara 


which a number cf small flames issue 


iron plate, perforated with very small holes. 


quite blne, and the lighting effect, so to speak, w/I. 
I think it may, for the samo reasons, be predicted 
that the heat of these cooking and stove burners, es- 
pecially with small flames, must bear an unfavorable 
proportion to the gasconsumed. If the supply of gas 
is increased with these burner arrangements, the tips 
of the little flames first become luminous; openidg 
the tap wider, the light envelope of the much en- 
larged flame extends further downwards, but it never 
quite touches the head of the burner, the lowest por- 
tion of tho flame always remaining blue. 

If, then, the burner causes a diminution of light 
by its refrigerating action, it may, @ pricri, be assert- 
ed, that this diminution will be greater with metal 
burners than with burners made of some bad conduc- 
tor of heat. But an assumption hitherto made, that 
burners of porcelain or steatite possess advantages 
over metal burners, has been contradicted, and a com- 
petent practical authority informs me that in practice 
the only disadvantage of metal burners consists in 
their speedier oxidation. 

This would lead to the conclusion that the greater 
| diminution of light with a good conductor of heat, if 
perceptible at all, would certainly not be considerable. 
Only experiment could decide this. As it was evid- 
ently a question of very small differences in brilli- 
ancy, especial care was requisite in the choice of the 
burners, and I soon found that the ordinary burners 
sold in the shops would not fulfil my requirements. 
Two precisely similar burners were required, one 
made of steatite and one of iron, which should con- 
sume the same quantity of gas with equal openings of 
the tap; for, even with an equal consumption of gas, 
a larger hollow in the burner, or a different position 


| 





of the tap might have a sufficient effect on the inten- 
|gity of the light to entirely obscure that due jo the 
| material of the burner. 


I therefore had two special 
burners made, with heads of precisely the same size, 


| 


| strument, 


| tubes of equal diameter, and tested by the photome- 
ter under quite identical conditions, 


and acireular hole in each bored with the same in- 
These burners were luted on to glass 


| 


| The position of the tap remaining the same, the 
| first observation showed that the iron burner con- 
| sumed rather more gas than the steatite burner, but 








the excess was so slight that it did not prevent the 
ereater brilliancy of light yatite burner be* 


ing plainly perceptible 

Deg.ee of Light Consumption 
in Wax Candles. of Gasin Litres 
Steatite burner......... 
EPO DUSNEY sicsscicesce O85 37 
the observa- 


It must, however, be remarked, that 


tion of burner in this case, apart from the 


the iron 
not inconsiderable 


errors due to the ordinary methods 


of photometry, were rendered mush more difficult by 


| the very perceptible variations, both of the intensity 


of the light and of the gas consumption, during the 
first minutes of combustion. ‘This was evidently ow 
ing to the heating of the burner; 


alteration in the size of the aperture, and reduced 


the consequent 


repidity with which the gas issued, were variable ele- 
ments, which, it is true, would gradually attain an 
equilibrium, but would still differ in every ease where 
the mode of consumption varied. 

To obviate these disturbing influences, the ton 
burner was cooled 57° Fabr.— 
that is, retained at its initial temperature by a con- 
stantly renewed body of water, which was readily 


down to 15° Cent. 


effected by passing the glass tube that carried the 
bnrner through a cork inserted in the top of a small 
bell-shaped glass, inverted till the orifice of the bur- 
ner was on an exact level with the tip of the bell. 
This funnel-shaped vessel was then filled to the brim 
with water, so that the iron burner was surrounded 
by water. A tunnel tube above the 
exit-pipe, allowed the upper layer of water to be con- 


vesael, and an 


stantly renewed as fast as it grew warm. 

The experiments, of ‘which the result is given iu 
the following table, were carried out by causing the 
ag (the pas works here furnish a mixture of wood 
and coal gas) first to pass through a meter, the index 
of which read per minute showed the consumption in 
liters per hour. ‘The readings of the gas consumed in 
the flame to be tested were taken by setting a sec- 
onds teller in motion at the moment when the index 
of the meter pointed to a division; the position of 
the index was again noted when the timekeeper 
showed that one or more minutes had elapsed. For 
protection against errors or unforseen chances, I 
always took several readings both before and after 
using the photometer. Tho standard was the light 
of a stearine candle, according to which the gas-flame 
was regulated in the movable disc-box; here, too, I 
always, after the measurement, tested whether the 
gas-flame still equalled the candle, and in each case I 
took several observations on the photometer with the 
flame under examination. The gas pressure was in 
every case three inches of water. 

All the photometric observations, including those 
given further below, were carried out in this mannor. 
Of course, only those figures admit of comparison 
which resulted from experiments immediately follow~ 
ing each other; for the quality of the gas, as was 
proved by direct experiment, varied a good dea] at 


different times. 





STEATITE BURNEB. IRON BURNER. 





Light in Can-| Gas Con- Light in Can-| Gas Con- 


dles, sumption in dles. sumption in 
Litres. Litres. 
Av’ge.| Av’ge. Av ge.| Av’ge. 
| is 19°5) 
z L4°5) lta 20°) | 
12 ) . _} 20° 
O12 6.49} } 14°6 | 0°18 - 0°17 19°5 
Q°12)5 14°7) O17 | 19°0 : 
| | ‘) 19 
0°30) 0°30! 22°0) 0°30) | 25°56) 
0°30) i 21-0» 21°3 0°30 - 0°30! 26°0 95°7 
21.0) O°o0) } 25°5) 
0°90) O90) 0°90) £1°O) 
1°00 - 0°96!) 39°0- 39°0 0°80 - 0°87! 42°0» 41°7 
0°98) |} 39°0) 0°90) 12°0) 


It was not advisable to increase the flow of gas any 
further, as the different portions of the flame, in con- 
sequence of its length, would no longer have beeu 
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equi-distant from the diaphragm, and any consequent 
error would have been the more serious, because the 
weak light of the flame necessitated its being pretty 
close to the diaphragm. 

The second and third groups of figures in the above 
a ble show at_a glance that the steatite burner hada 
decided advantage, as for equal intensity of light less 
gas was required than with the iron burner. In the 
first group this is not so evident, and, in fact, if from 
the 14°6 litres and 0°12 light the proportion were cal- 
culated for 19°5 litres consumption for the steatite 
burner, the result would be rather against it as com- 
pared with the iron burner; but if the figures ob” 
tained in the experiment with one burner are tested 
against each other, it will be found that they are not 
at all proportional, but that the light of very emall 
flames is much below the figure that would be arrived 
at from a proportion based on the result of experi- 
ments with a larger gas consumption. This probably 
arises, in the first instance, from the refrigerating ac- 
tion of the burner, but the loss of heat by conduction, 
radiation, and excess of air is greater in a small flame 
than in a larger one. 


The results of the above table are more clearly 
shown if the intensities of light are considered as or- 
dinates, and the corresponding gas consumption as 
abscissa in a system of co-ordinates, the appearance 
with increased gas consumption being represented by 
acurve. The curve of the iron burner is much below 
that of the steatite burner. 

It cannot now, therefore, be asserted, that the ad- 
vantages ofa slow-conducting material for burners 
are “altogether imaginary.” In tho above case the 
advantage was not inconsiderable, chiefly, it is true, 
because the iron burner was kept at its original cold 
temperature by artificial means. Of course, a burner 
acting without such a cooling apparatus would heat 
very quickly, and attain a pretty high temperature. 
That the disadvantage of an iron burner is thus much 
lessened, and that especially with a very bright flame, 
it might not exercise any very perceptible influence 
on the intensity of the light, is easily understood ; 
but I think my experiments have established the fact 
that there is a greater diminution of light with metal 
burners. 

The refrigerating influence of a matal burner may 
be shown in other very instructive ways. Ifa cook- 
ing burner, or metal single-hols burner, is closely ob- 
served immediately after lighting, it will be seen that 
a wet spot is formed close round the aperture. In 
small flames, after burning for a short time, the con- 
densed water becomes mixed with tarry water, which 
rapidly increases toa considerable quantity if the 
burner is kept cool by artificial means. A thick drop 
of tarry liquid soon collected round the aperture of 
the well-cooled burner used in the above experiments: 
and threatened tostopit up. But if the burner is 
not cooled it gradually heats, and the condensed wa- 
ter is again evaporated; a brown residuum from the 
dried tar remains, on the upper surfaee of the burner 
is a visible proof of the great abstraction of heat ef- 
fected at first by the burner. 

It has been already shown that a wire inserted in a 
flame disilluminates it to a considerable extent, but 

that if the wire be glowing hot, no such disillumina- 
tion takes place. By the same rule, the diminution 
of light occasioned by the refrigerating effect of a cold 
burner will cease when the latter is heated to glowing. 


Unfortunately, in this experiment, it is impossible 


would not, even in this case, be of the same tempera- 


tnre throughout; as the impenetration of air, as well 


as conduction and radiation, would cause the onter ! 
portions of the flame to lose most heat; the hottest | 
part would, therefore, be somewhere about the centre 


of the flame. If we now suppose cold gas suddenly to 
enter at the bottom of the flame, it is clear that the 
greatest diminution of heat will take place in the lower 
interior portion of the flame; the hottest part is, 
therefore, uo longer in the centre, but must have 
moved further up, nearer the tip of the flame. 

But the different pottions of the flame have all to 
participate in this reduction of heat, and those parts 
the temperature of which was previously only a little 
above what was absolutely necessary for the separa- 
tion of carbon would be cooled below this point, that 
is, entirely disilluminated by the refrigerating effect 
of the gas.jet, while intrinsically hotter portions of 
the flame would only suffer a diminution of light. The 
colder the intruding gas is, the more will the entire 
light of the flame be weakened, consequeut upen the 
joint action of all these causes, while it will be very 
greatly increased. and even reach the intensity of the 
above hypothetical flame existing without the influx 
of gas, if the heat-absorbing effect of the issuing gas- 
stream is obviated by heating it to the flame tempera- 
ture befure it is allowed to enter. 


| 


[To be continued.) 





Hardening and Toughening Copper. 





With a view to communicate great hardness, tongh- 

ness and homogeneity to copper and alloys of copper, 

so as to better fit th m for certain industrial uses, 

Mr. W. E. Everitt, of Birmingham, takes oxide of 

managanese, preferably the native ore commonly | 
known as black oxide of manganese, in a state of fine 
powder, and in the proportion of from one to six parts | 
by weight of the said oxide of manganese to 100 parts 

by weight of the copper to be operated upon. He | 
puts the copper and oxide of manganese together in- | 
to the melting pot, or melting furnace, and when the 
copper is melted stirs the oxide of managanese well 

ipto it. Assoon as the dross and scum heve thor- | 
oughly separated from and risen to the surface of the 
melted metal, the copper or alloy is ready to be pour- 
ed into ingot or other moulds. In treating brass he 
proceeds as described with respect to copper, adding 
the required percentage of zinc to the melted copper. 
The alloys of copper to which the invention is espe- 
cially applicable are alloys of copper and zinc, but he 


| 


applicable to otner alloys, of which the essential 


metal is copper. Besides rendering copper and alloys 


of copper tougher, harder, and more homogeneous, 
the treatment described facilitates the rolling of alloys 
of copper at a red heat, and thereby effects an econo 
my of time and laboi in the rolling process. Copper 


and brass treated according to the invention are ad- 
mirably fitted for the manufacture of steam boiler 
tubes, bearing shafts or axles, axle boxes, sheath- 
ing for ships, and bolts and nails for the same, as 
well as for sheet brass and brass wire. Although in 
practice he has found the native black oxide of man- 
ganese to answer well, yet he does not limit himself 
to the use of that particular compound of manganese 
as other oxides of that metal, or compounds which on 
being heated yield oxide of manganese, may be em- 
ployed with like results.—Jron Age. 





Magazine of American History.—The August 





to prevent the gas-stream from becomirg heated also ; 
so that the result, which entirely confirms what is 
said above, cannot be exclusively referred to the ces- 
sation of heat-abstraction by the burner. 

The refrigerating effect of the cold gas-stream on 


number of the Magazine of American History, (A. S. 
| Barnes & Co., New York, publishers) is delivered. 
The leader is a long, carefuily-prepired history of the 
uniforms of the American army, by Major Asa Bird 
Gardner, of West Point Military Academy. ‘This 





the already glowing gases—that is, the flame—has 
been already noticed in speaking of the space between 
the flame and the burner when compressed gas is used. 
As it is now also established that the light is dimin- 
ished by cooling the flame, the same effect must also 
be produced by the freshly-inflowing gas-stream. 

If we suppose that the flame could exist for a mo- 
ment without the ntinual influx of fresh gas, it 





article shows extensive and patient research, recites 
the origin of uniforms worn in the several Colonies, 
| and the colors adopted by the continental army. 

| [This magazine is one that should be taken by all 
who desire to familiarize themselves with the details 
|of many points in our history which can not be found 


in more general works. For the young and for those 


} 


of more mature years much delightful reading is here 
| presented in a form pleasant and agreeable.—Ep. | 


SOME EXPERIMENTS UPON POWER AND 


| examine. 


does not limit himself thereto, as his invention is also | 


British Association of Gas Managers, 
Continued from page 73. 
WEDNESDAY JUNE 13. 
—llenceeettallpii alesis 
Mr. C. Woodall (London) read a paper on— 
FUEL EXPENDED 
ON EXHAUSTING GAS. 


It has happened at various times, but especially 


within the last few weeks, that I have had occasion 
and opportunity to make some careful experiments 
| upon the power required to drive exhausters doing a 
certain amount of work, and upon the most economi- 
cal way of obtaining power. 


In offering to the Association the results of those 


experiments, I am influenced by a hope that they will 
prove of interest and service to the members, and 
also by the circumstance that there is so little pub- 


lished data on the subject. 

Beyond an interesting article in Hngineering of 
May 21, 1875, founded upon some experiments made 
by me at the Vauxhall works, and to which I shall, 
with your permission, refer in the course of my re- 
This being 
the case, it is hardly to be wondered at that there is 
apparent in different gas works a vast difference in 
the plant provided for driving exhausters, and con- 
sequently in the money spent thereon. 

While my experiments have been made with three 
different types of engines, the exhausters have all 
been of the same class—viz., the ordinary rotary ex- 
hauster patented by Mr. J. Bealo, and subsequently 
altered, and possibly improved, by several makers. I 
know that many engineers who have used other forms 
of exhausters, claim for them advantages over Beale’s 
bat into that matter Ihave not had opportunity to 
What I have attempted to determine is 
the power required, with a certain standard type, to 
do a given amount of work, and I trust we may have 
from members present some figures as to others, 

The character of fuel used in these trials has varied 
coke, and breeze having each been 
As, however, in each, case, the result is stated 


marks, I do not know of any such data. 


—steamcoal, 
tried. 


|in pounds of water evaporated per 1000 cubic feet of 
| gas exhausted, tbere is no confusion in the tables ; 
| while we obtained some useful comparative data as to 
| the value of these respective fuels to steam users. 


I will now proceed to describe the plant used, and 
the method in which the experiments were conducted . 
and, for the purpose of comparison, I will, with your 
permission, briefly quote those already referred to as 
published two years ago. 

First, then, a horizontal non-condensing engine 
was used, the crank-shaft of which was coupled direct 


| to the shaft of an exhauster designed to pass 100,000 


cubic feet per hour. 
Secondly, a beam engine, single-cylinder condens- 


|ing, driving two exhausters, each of the same size as 


in the former case (100,000 feet per hour), made by 
Messrs. Burton, Sons, and Waller, through a system 
of geared wheels. The non-condensing engine had a 
cylinder 12 inches in diameter and 24 inches stroke, 
the beam 20 inches diameter and 30 inches stroke. 

The steans was supplied from a Cornish boiler 26 
feet long by 6 feet diameter, with a flue tnbe 3 feet 
diameter, and a fire grate 6 feet by 3 feet, or 18 feet 
superficial area 

The trials lasted for ten hours each day; the en- 
gines were used for exhausting only, the water being 
pumped into the boiler by a donkey pump worked by 
steam brought from elsewhere. The feed water was 
carefully measured, and the water in the gauge-glass 
brought to the same line at the end as at the com- 
mencement of the experiment. The fire was jrawn 
at the commencement of each experiment, and again 
at its close, when the fuel remaining uaconsume, as 
also the ashes and the clinkers, were duly weighed. 


Indicator diagrams were taken, and the pressure of 

steam in the boiler observed every half hour, and the 

observations of the speed of the engine checked by a 

counter kept going throngh the trial. The quantity 

of gas passing was taken hourly from the station-me 

ter register, und all possible care was taken to avoid 
| error in any direction. 
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Good iW Velsh steam coal Ballfa) 1 
day the condensing engine was at work, gas coke with 





was used on the 


the non-condensing. 
The results obtained were as follows :— 


















j , _ - ‘ ec {oO 
| of steam should not exceed 224 lbs. when the engine Ditto low pressure 42 .11°52 
ee 26 rear 1e stean = i 
| was putting out about 30-horse power, and the steam a4 “91-89 


To ascertail 


lin the boiler was at 50 Ibs. pressure, 
' Indicator Diagrams taken from top and bottom of 


i how nearly this efficiency had been attained, and also ae 
each cylinder every half hour by four Richards’ indi- 


|Beam condensing with|Horizontal non-Condensing cators— 
two 100,000 ex- with one 100,000 exhauster 
hausters and coupled 
gearing. direct. 


Water from Condenser. 


Initial temperature of injection 
water, average of 28 readings...67°79” 
Ditto water dissharged from air- 


LO hours. 


yuration of trial........... ys eoeeRUeN ISA SANT SOLAR oman aniiETbe 10 hours. : 
Du : : ho “- ets pump, average of 60 observa- 
Average pressure Of Steam..........cecceececeecevseeee cues ; 283 Ibs 36 Ibs ‘ 92°170 
i : Reccduvansdacaees aaweesaveawend eae 
APUTOS BOGE OF OUBIRG 6aeci: on0scciccssecesseeccnssatcccescasses| 294 revolutions. 80°6 revolutions. iia muaeaSS 
Avorage indicated horse POWET........0+1 -sesecsssseeseeveeses 25°9 21°9 ¥s : 94°3R0 
a , ; 2 srature in condenser. 24°38 
Gas Exhausted per hour..... 5 UL eae aed Wess Goack okra 108,800 cubic feet. 106,140 eubie feet. Rise of temperature set 
WIE, PAIR IIIOD LG 5b isscscccesncvdccnsetesesksvasceavennss 3 inches 3 inches , . 
- ee . , 2 wate ver tumbling 
Pressure ontlet exhauster 404 inches. 38 inches. Height of vat F a. 60 ol 8 
. > e Ibe 9922e Ih bay, 3 inches wide (60 obser- 
MRE UM) WN asus pisennecGecscsnen cases 1556 Ibs. (coal). 2938 lbs. (coke). ei 22 Jess 1-32nd 
Fuel used per sq. ft. of fire grate area per hour. ai Mes 8°6 lbs. 12°43 Ibs. VATIONS)... ..sceseeeeeereeeeenes esecee 334 Ib 
: my, Mean discharge pe r minute...... 33: 8. 
Fuel used per indicated horse power per hour,............ 6 0 Ibs. 10°22 Ibs. ‘ 
4 i 7° ' Pounds per indicated horse pow- 
Percentage of dirt......... enedaees waneienweane Ra eavienbbentas ae 71 per cent. 10 per cent. ona nineties inne 
, ir per Oosoce PPTTTTT ITT ttt OL 
Feed water— Or pe 
Temperature..... Puce aueauenbGcasrduand Keke neNduceee de seanas 60 Cegs. 62 degs. Water from Steam Jacket. 
PUTRI WIUGN oc osc vad adcscccnesesoncsyersnaysvacsveesvave 14,244 lbs. 16,700 Ibs. st 1 how 66 lb 
Quantity dischargec per hour. > lbs. 
Evaporated per hour...........0...secreseoes “: 1,424 lbs. 1.670 lbs. ‘ per ia dlnat. 
Evaporated per indicated horse power pe t hour... 55 lbs 76°25 Ibs. ed horse power per hour........ 3 Ibs, 
Evaporated per pound of fuel..... err Ltd Siien dunes asusiale 9°2 Ibs. (coal). 7°46 lbs. (coke). : f 
Fuel used per 100€ cubic feet passed...... Seer ae ne ertews 1°43 lbs. (coal). 2°11 lbs. (coke). Feed Water. 
Water evaporated per 1000 cubic feet...........6 cece eee | 13°1 lbs. 15°75 lbs. Quantity evaporated during ten 
Indicated horse power exerted per 1000 cubic feet.. ....! 0°238 lb. 0-206 Ib. [oe Ee ae Pere eee poe rere .5666 lbs, 
Quantity evaporated per hour.... 566 lbs. 
SS = ee Quantity evaporated per indic at- 
P : ed horse power per hour......... 25°8 lbs. 
The same engines were again tested last month | with the object of obtaining a few more facts to lay Quantity evaporated per lb coke 
under rather different conditions. The boiler used | before you, I had a very careful trial of this engine PEE, ES aE ae aoe . 9°46 Ibs. 
- > : s 1 ° ‘ | - ty, : : m £ 7 F 
was again a Cornish one with single fine, its dimen- | made last week, the details of which I will now de No water was pumped into boiler. Experiment 


sions being 24 feet by 5 feet 9 inches, flue 3 feet dia- 
meter, with six 24 inch tubes 
Fire grate 7 feet by 3 feet, or 21 feet superficial area. 

The non-condensing engine had again to drive its 
100,000 feet exhauster coupled direct, while the 
densing engine drove one made to pass 120,000 feet 


6 feet long within it 


con- 























scribe— commenced with water in gauge-glass as high as pos- 
sible, and finished near the bottom, using in all 9°812 
inches in the ten hours. Feed-valve shut off. The 
contents were calculated from very minutely-taken 


dimensions of inside of boiler, and checked by feed. 


Experiments on 30-Horse Power Steam 
Phoenix Gas Works, 


made by Messrs. 


Engine at 
June 5th 1877 


ld, 


Vaurhall, 
Woodall and Donki 


Class of Engine.—Horizontal, compound conden- 


ing in next day at the same pressure. 

















per hour by wheels and shafting, the wheels geared | sing; low pressure cylinder, steam jacketed. Diame- Coke 
; et . | ter of cylinders, 12 inches less 1-64th, and 20 incl ; P 
two to one. Both exhausters were of J. Beale’s pat | mieitge Rh arg agcelage ¢ “ ies | | Fair quality and size, weight per 
ent, made by B. Donkin & Co. | sided om gauges; length of stroke, 2 feet 3| chaldron 1240wt. 
The results in this case were as follows— inches Quantity used in ten hours 2 lbs. 
Pile Rial Se a TOSI eae . eee aan tala ax Less cinders drawn from fire.. 73 
——~ pe nee |Beam condensing engine Horizontal non-Condensing . , a 
and driving one 120,000 ending ene & vs per —= ——_ per br. 25 * 
| Exhanster and 120,000 Exhauster ; af at cate orse power am 
rearing. | tran OL DOUP c ccccasccvcccscvvecccscesssce io 
ee" ——__—— ——| 8 8 ie EE eli hesnisietn ee Weight of dirt and “refuse not burnt— 
Duration of trial........ Siiataweie akemeannack Sag dN RN NO A BROAN 10 hours. 10 hours. CHARGES. .......¢c0se860 Sokepsewsaes 20 lbs. 
Average pressure of steam..... ee 36°6 lbs. 34°5 Ibs. ASHES. ....-+.seseseees Seaesecenavesvos 46 Ibs. . 
Average speed Of engine............cceseeceeeeere seeeeeeennees ..| 22°25 revolutions, | 62°09 revolutions. ; ——- 66 lbs. 
Average indicated horse power of 40 diagrams............ 13°56 | 10°33 or 11 per cent. of fuel used. 
ss _senge al oy —_ bases i vaineas inp Su 4obi eRe sal cris skaensivedacd Bere = feet. 75,000 cubic feet. Remarks.—Fires drawn at beginning and end of 
Jacuum, inlet exhauster..........seceeseeeee eee 00 ceeveses tesceee ‘6 inches. 1°5 inches. pea a Ste ‘ * 
Pressure, outlet exhauster............... 27°7 inches. 27°83 inches, experiment. Steam used for no other purpose. Al} 
Nn WG or conc ccwav cin cixedactnenaneaeadcanensonsa’ ites Sos 29°3 inches, | 28°8 inches. valves tight. 
Coke used, less cinders, ‘per BIOS ch vas sdadesiunsigvenwcouie 1047 Ibs. 1288 pounds. Works.—Driving one 150,000 feet per hour 5 i 
pe used per a ft. et ioe: grate area a ress bok nt 6 lbs. Beales’e patent exhauster, with outside bearings made 
Joke used per indicated horse power per hour............ 77 lbs. 12°5 lbs. i RP Pe er ete 
PWSrOSntass Of Gixb....5.....ccreserssveseosssoveeserscceieseosecsses 134 per cent. 12% per cent. ry Mesurs. B. I enki 4 Co., by straps through a 
Feed water— | short piece of shaft. Gas passed per hour, average, 
Temperature.........seceeeeeersers Rpekebiddanwekrevdeduns tanks | 75 degs. 73°3 degs. 73,300 cubic feet. To absorb as much power as pos- 
Evaporated, SS) cee weccncdsczee 7592 lbs. 10,497 ibs | sible, the outlet valve was closed down parti 
’ ; e ‘ ally. 
Evaporated per hour........ Fa eechecaesaGlaReinuas aaskeneee | 759 lbs. 1049 lbs. , P y 
Evaporated per indicated horse power per hour.. 56 lbs. 1014 Ibs. Pressure on exhauster (average : 
Evaporated per pound of coke 74 lbs. | 8°100 lbs. _ of 20 readings............. vesseesee 486 inches. 
Coke used per 100 cubic feet.......... 1°340 lbs. 1°750 lbs. Vacuum o _ “* seeee 24 inches. 
Water evaporated per 1000 cubic feet. pede seeuteceeutyaincwes 9°700 lbs. 14°000 Ibs. ; oer 
Indicatei horse power exerted per 1000 cubic teet....... 0°174 lb. 0°137 lbs. Total resistance to exhauster..... 51 inches. 
Power required to drive engine alone at speed given... 24 indicated horse Coke used per 1000 ¢, f. passed. 0°82 lbs. 





The largely increased weight of steam, per indicat- 
ed horse power, required by the non-condensing en- 
gine in the second trial over the first, is, I think, en- 
plained by the fact that the cut-off was the same in 
both cases, though the work was so materially varied. 

A comparison of the ultimate results of the two 
trials s:ows (as would naturally have been expected) 
that the power required, per 100 cubic feet, is, within 
ordinary limits, directly proportioned to the pressure 
on the outlet of the exhauster. 

Needing to extend the exhausting plant at the sta- 
tion where these trials had been made, I determined 
to put down a much more economical engine than 
those we had beenusing. I, therefore, recommended 
the purchase of a compound condensing engine, and 
one of that class, of 30-horse nominal power, was ac 
cordingly procured from Messrs. B. Donkin & Co 
The makers gave a guarantee that the consumption ! 





| . : 
13 indicated h. power. power. 


Water evaporated per 1000 cubic 
feet passed...... 
Indicated h. power exerted ‘. 
} Indicated horse power to drive 
bottom. | GRAS MONO cenaniacivesnvaxaieondé 34 
Dimensions, 22 feet long, 6 feet 2 inche ameter ; | _ 
Nis ll pas diameter ;| — 1¢ ig necessary to remember, when noticing the re- 
flues 2 feet 4 inches diameter ; grate surface 21 square 
feet (each grate was reduced from 6 feet to 4 feet 64 
inches in length, and ash-pit partially closed with 
loose bricks to contract air space). 


——— —— } 


TTD bb 


, 0°298 * 
Boiler (new), 


viding 


Lancashire.—Two flues draught di 


down sides, and returning under 


sult of this trial, that the engine was working at a dis- 
advantage, because of the light work upon it in pro- 
portion to its power. As it was, the result was very 
satisfactory. 

Pressure of Steam taken every Lalf hour by tested; Permit me now 


Bourdon gauges— 


to call attention briefly to the 


points I consider worthy of observation arising out of 


Mean of 21 readings..... sgaeaeuienceas 35 lbs. these experiments. 
g I 
Duration of trial from 9°20 a.m. to First, as to the power required for exhausting. 
7°20 P.Mccscesceeeess My ek ul 16 va. Taking ont from the results the item of indicated 


horse power per 1000 cubic feet of gas estimated, it is 


Vacuum in condenser taken hourly.2 
= J° as follows: 


84 inchs. 
Revolutions per minute, taken by ee ; ; oo ‘ 
COURGGR. oc cccccseccccvvesccsrescescccsces 46°8 | Non-Condensing Engine coupled direct to Hxhauster. 
— | Indicated horse power per 1000 cubic feet at 29 ins. 
| pressure=0°137. 
| Indicated horse power per 1000 cubic feet at 38 ins. 
| pressure =()'206 


Indicated horse-power developed 
in high pressure cylinder (aver- 
age of 42 diagrams. 10°37 
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densing Engine driving Exhauster through 
Gearing. 

Indicated horse power per 1000 cubic feet at 29 ins. 
pressnre—0°174. 

Indicated horse power per 1000 cubic feet at 40 ins. 
pressure—0'238. 
Compound Conde nsing Engine driving Exhauster by 

Straps. 

Indicated horse power per 1000 cubic feet passed 
at 51 ins.—0°298. 

The same € ngine tested at 26 inches—0°181. 

= 24 inches—0°162. 

Average of the five experiments at 34 ins. —0°199 
And from that average I conclude that, allowing for 
the constant of the engine, which would become a 
larger percentage of the whole as the pressure was 
reduced, the power required to exhaust 1000 cubic 
feet of gas against a pressure of 15 inches under aver- 
age conditions is equal to from 0°095 to 0°1 of an in- 
dicated horse, Of course, if the arrangements for 
driving are complicated the power will be greater, and 


where the exhausters are driven direct, without the ' 
interposition of gearing straps, it will be less. 1 
would again remark that I am here treating of rutary 
exhausters of the Beale pattern only ; no doubt some 
of the other forms in use require less power, while | 
again others may take more. On this subject we may 
hear something from members present. 

I turn now to the question of the most economica] 
way of obtaining the power. Taking out the item of | 
water evaporated per 1000 cubic feet of gas exhanst- | 
ed, the figures stand thus— 


Non-condensing, against 41 ins pressure.... 15°73 Ibs. 
Beam = 43 i 13.09 lbs 
Compound ‘* _ - 7.72 lbs’ 


I prefer, however, to take as the item fur compari- 
son the water evaporated per indicated horse power, | 
Questions of gearing or straps or direct action would 
of course affect every engine alike, and the experi- 
ments I have detailed show, so far as they go, to what 
extent. ‘lhese are expressed, however, in the power 
exerted, and the steam used to obtain the power is 
This 


| 


j 


the measure of tbe efficiency of the engine. 
comparison stands as follows— 


Water Evaporated per Indicated Horse Power. 


Non-condensing engine pose aassonsene 76°25 Ibs. 
Beam OE anonwibenie ‘ 56.00 s 
Compound ** TF * \-caeneenoebbinne 25.00 * 


I leave out the second trial of the non-condensing 
engine, which gave 101 lbs. per indicated horse power 
for the reason already given. 





Now I have already shown that the average power 
put forth in these experiments amounted to 0.199 in. 
dicated horse power per 1000 cubic feet of gas ex- 
hausted, and that correction for pressure from 34 | 
inches, the average of my 
nearly the 


trials down to 15 inches, 


which is more 
works, would give 0‘las the power requisite per 
1000 cubic feet. From this I deduce the following | 
figures, taking for illustration a gas work makiug 50,- 
000 cubic feet per hour, and assuming that make 
maintained through the year. 


average met with on gas 


Water to be Evaporated per Hour. 

I 
76°25 x 0°1 x 50=381 25 lbs. 
56°00 x 0°71 x 50—280°00 * 
25°80 x O'1 x 50—129°00 ** 


Non- condensing engine. 
Simple 
Compound 


Taking coke as the fuel to be used, and putting its 
evaporative power per lb. at 7°5 lbs. of water, the | 
aera comes out— 

No. 1. 81 25 x 24 x 365=—3,339,750 divided by 7°5 
divided by 2240 198°8 tons. 

No. 2. 280°00 x 24 x 365=2,452,800 divided by 7°5 
divided by 2240—146°0 tons. 


No. 3. 129°00 x 24 x 365=1,130,000 divided by 7°5 
divided by 2240 67% tons. 
For the works where the trials were made, and at 


the average pressares there, the consumption of coke 
amounts to 728, 535, and 285 tons respectively. 
the coke worth (2s. per ton, the 


Assuming to be 


comparative cost would be—No. 1, £121 8s.; No. 2, 
£87 12s. ; No. 3. £40 Ts. 


I need hardly point out that the saving effected by 
the use of an economical engine is by no means con- 


fined to the diminished cost of fuel. The saving in| 


Ame 


| which he had subsequently made. 





' 
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boilers and water evaporated may fairly be set against | 


cost of the 


In my own case that amounted 


the increased engine, but the saving in 
labor is a clear gain. 
to one-half, for we found, 


that one man could do comfortably the 


as soon as our new engine 
was started, 
work which had fully occupied two before. 

On the question of fuel it is often urged that saving 
in that direction is of small moment on a gas works; | 
that the disposal of coke and breeze is frequently so 
difficult, that the better price obtained for a smaller | 
With this view I 
quantity of fuel saved will be 


sale covers a wasteful expenditure. 
cannot coincide; the 
sold at the market price, and that should content us. 
For my own part, I cannot see why we should not be 
as pleased to produce cheap coke as cheap gas, and I 
am often surprised to see how earnestly companies | 
strive to maiutain a high price for their coke in order 
that they may slightly reduce the price of their gas. 
The former is purchased by as large a number of 
consumers probably as the latter, and those of a class 
to whom a low price is of even greater moment. So 
long, therefore, as the price of gas is within the par 
liamentary standard, I see no reason for studying one 
class of consumers more than another. 

I have to apologize to the Association for the bare 


| way in which my figures have been presented, and to 


express a hope that they may possess sufficient inter- 
est to to excuse their dryness. 
Mr. R. O. Patterson (Cheltenham) was pleased to 


| see that Mr. Woodall had incorporated in his paper 


| the experiments recorded in Hngineering in May, and | 
had compared them with those more satisfactory trials | 
He was pleasea, 
moreover, that Mr. Woodall had not only given the 
meeting the results of his trials, but had worked them 
out in such a way that they would be of great service 


|to the members in making their own comparisons 


When he (Mr. Patterson) was working up the paper 
he had the honor to lay before the meeting on the 
previous day, he made some experiments with bis 
boiler, comparing results with those recorded in Hn- 
gineering. It would, perhaps, be wearisome to read 
the figures, but he should be pleased to have them 
inserted in the report, and taken as part of his re- 


Sept. 3, 1877. 
| ‘The water evaporated per foot of wale cndin he 
found, in the experiment to which Mr. Weodall refer- 
red as having been recorded in Hngineering, was 2°86 
lbs. in the arrangement when coke was used for fuel, 
and in the experiment he (Mr. Patterson) made him- 
self, he found the consumption of fuel was 1 27 lbs. 
of coke. quite sure what gave rise to 
such a great difference. It would, however, be open 


He was not 


to investigation and question, 
water per 1000 feet of gas exhausted was, he thought, 


The consumption of 


given in Engineering as 15°75 lbs., in the worst type 
Woodall referred to; and in the case 
of the steam-jet which he, Mr. Patterson, had record. 
ed, the consumption was 19°18 lbs, in the one case, 
and 24°62 lbs. in the other. He thought, therefore, 
of Mr. Woodall’s experiments went to 
most conclusively that some steam engines 
economical than others, and than the 
steam-jets in use at the present time. 

Mr Morton (London) remarked that Mr. Woodal] 
mentioned how bis exhausters were driven in the first 


of engine Mr. 


the results 
prove 


were more 


two cases—one was direct acting from the crank-shaft 
to the shaft of the exhauster, the other by the inter- 

But 
and it 
would be interesting to know what was done in that 


vention of an intermediate shaft and gearing. 
he did not mention how the third was driven, 


gare, 

Mr. Woodall said he did not expect a discussion on 
in fact, had intended to offer it for 
the use of the Association in the way that Mr. Patter- 
son had offered his tables. But he thought, upon re- 
flection, that it was a matter which might very fairly 
be brought before the meeting, in the hope that some 
manufacturers, amongst the extra-ordinary members, 
might favor them with some particulars of machinery 
produced by themselves. As to Mr. Morton's query, 
he might remark that he did state in his paper that in 
the third case he was driving from the engine by 
straps from a short piece of shafting. The reason 
why he did that was that he preferred to have one 
good engine, as being more economical than a num- 
ber, requiring both less attention and less fuel. 

The President said the importance of Mr. Woodall’s 
paper :must not be estimated by the short discussion 


his paper, and, 






































marks. (The following paper was handed in)— that had tiken place upon it. In truth, its value was 
“ai atin Phoenix Gas Company. 

| From Engineering, Cheltenham Gas Company, April, 1877 

May 21, 1875. 
NE a nctncs 40nd sett chases senaseve 26 ft. long by 6 ft diam. Galloway, 16 feet long by. 5 feet diameter. One flue. 
Fire Qrate.......cccccsescressosesese 6 feet by 3 feet. 6 feet 2 inches, by 2 feet 6 inches. 
Gross fiue beating surface...... | 584 feet superficial. 270 feet supertiicial. 
Ratio of gross heating surface} 

to fire grate area............... | 32°44: 1 17°43: 1 

aR Shea a |—_—_—____ i icebergs aca ce 
| No. 1 No. 2. | No. 3. 
| | 
ee ea ee, Seen ne a Serna Rare = SS eee ress 
Geko ee eee 2,238 lbs. 8.064 lbs. 5,01: 2 Ibs. 3,052 lbs. 
Water evaporated................. 16,700 lbs. 41,016 lbs. 22,946 Ibs. 18,218 lbs, 
Water evaporated per |b coke. | 7°46 lbs. 5°08 lbs 4°57 lbs 5°97 lbs. 
Mean temperature of feed...... 62 deg. Fahr. 49° Fah: 42° Fah. 46° Fab. 
| Mean pressure of steam..... ... | 362 Iba. 52°6 lbs. 52-2 lbs. 52°6 Ibs. 
Ashes at end of trial............. } 119 lbs. 504 Ibs. "342 lbs. 224 Ibs. 
Clinkers at end of trial.......... 1064 lbs. 196 Ibs. 146 Ibs. 98 lbs. 
Ashes and clinkers in percent-| 

age of fuel used................ 10 per cent. 8°67 per cent. 9°75 per cen}. | 10°55 per cent. 
Water evaporated per square} 

foot of gross heating ace 

OP) BOUT. ..0052sevnsccscesescosee 2°86 lbs. 1°27 lbs. 1°18 lbs. 1*41 lbs. 
Coke burnt per square foot of| | | 

grate per hour...............6+. 12°43 lbs. 3 Ibs. 4°49 Ibs. 4.10 lbs. 
Mean speed of engines in revo-| | 

lutions per minute............| 80°61 
Mean indicated horse power... 21°90 
Consumption of water per in- 

dicated h. power per hour... 76°25 lbs. = = { wa 
(yas passed per hour............. 106,140 cubic feet. 17,983 cub. feet.|18,847 cub. feet./15.229 cubic feet. 
Vacuum on suction of exhaust- 

OF .ccccoscocsvcncsseeseseveessessoons 3 inches. 0°85 in. 0°93 inches. 0°62 inches. 
Pressure on delivery side of} 

OE IRONS scdisciscosncee sane 38 inches. 11 50 in. 10°80 inchés. 17.00 inches; 
Total resistance to exhauster. 41 inches. 12°35 in. 11°73 inches. 17°62 inches. 
Horse power required to!) 21°90 

exhaust 1000 cubic feet of| ~- ——— = °2063 HP. } 

oo setaeeeeeseceeeeseen esses ) 106°14 
Consumption of steam re-)}21°9x 76°25 

quired to exhaust 1000 enbie|-—- -———— = 15°73 lbs. 19°18 lbs. 16°83 Ibs. £°92 lbs, 

PE GND nniis a nsensinccactavess | 106°14 | 

{ ' : 
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very considerable ; it furnished a kind of informa- 
tion, the importance of which could not really be 
over-estimated. It wasa paper consisting of practical 
statistics, aud would enable the members to study and 
compare notes, and ree whether they could come at 
all up to the standard of the writer, who, it was well 
known, was a very exact experimenter, whose results 
might be accepted without any question whatever. 
But beyond all that, it opened up a wide field—the 
question of fuel for driving exhausters. It was notto 
There were 
correlative advantages and disadvantages, and the ad- 


be considered as a question by itself. 


ditionnl expenditure of fuel in some instances might 


be possibly compensated for in other ways. He was 


sure he expressed the feeling of the meeting when he 


said the Association were much indebted to Mr. 


Woodall for his paper. 
Mr. W. J. Warner (South Shields) read the follow- 
ing paper on 


PERIODICAL DISTRICT PRESSURE TAKING. 


In the development of the manufacture and distri- 


bution of gas, the latter, during the last few years, | 


appears to have made the greatest progress. While 
in carbonizing, condensation, and purifying there has 
been little improvement, governors, main and service 
laying, meters, and public lighting have, in some re 
The 


results of such improvements, too, are manifest—a 


spects at least, nearly approached perfection. 


more satisfactory supply, and unaccounted for gas 


considerably diminished. Though thus the distribu- 


tion is improved, there is still another matter that de- | 


mands our attention in connection with it—I should 
say upon which an assured satisfactory distribution is 
entirely dependent—a knowJedge of the service or dis- 
tributory pressure of eech of the districts into which 
a town may be divided. 

The pressure is the pulse of the system, therefore 
there can be no true regulation of the system without 
an intimate acqnaintance with the pulse. The econ- 
omy arising from the improved condition of the dis- 
tributory plant is considerable, but a more intimate 
knewledge of this pulse-beating would result in a 
greater economy in some instances, and an improved 
consumption in others. It is remarkable that this 
matter has received so little attention, as almost in 
every gas works the initial pressures are well regula- 
ted and governed by delicate apparatus, and the pres- 
sure faithfully and continuously recorded and regis- 
tered; but these initial pressures should be deter- 
mined by a chart of the service pressures through the 
whole period of lighting. The necessity for this will 
be obvious upon a moment's reflection of the varying 
conditions of lighting through the year. Thus, ina 
district with large works and factories, and mains of 


scarcely sufficient calibre, an alteration of pressuré | 


should be at once made upon the closing of the facto- 
ries at five or six o'clock, so in a large commercia| 
town, on the closing of the shops in many cases, a 
change of pressure may be made with advantage; but 
such changes can only be made through a familiarlty 
with the pressures distributed over the whole ot the 
districts. 

I think I may venture to use the name of Mr. Foulis 
in connexion with this subject. I believe he is so 
thoroughly impressed with the importance of attend- 
jug to the pressures beyond the works, that he con- 
templates a thorough organization of this work, em- 
ploying men specially for it; and the beautifully com 
pact governor which I have the privi ege of placing 
before you was designed for the better regulation of 
district pressures. 

Again, consider the changes that take place in every 
district from extensions, opening and closing of new 
works, etc., and the importance of the subject will be 
apparent. But, beyond these disturbing causes and 
the change of seasons, there are (bose arising from 
stoppages by naphthaline, sinking of mains, and neg 
lected or forgotten syphons, which can be detected 
only by the pressures being taken thoroughly and 
systematically over the whole of each district ; and 
such is necessary to forstall complaints, to determine 
initial pressures, and to adjust district governors. 


This subject appears, however, to have escaped wri. 


ters on gas matters; and it has not, I believe, re- 


ceived any attention from this Association. I know 
of but 


Gas Liertina, 1852—and that notice came through a 


one reference to it—it is inthe JournNAL oF 


comniunication from myself to tbe late Mr. Barlow. 
In 1851 I had to report to the directors of the gas 
| company, in the neighboring city of Bath, upon the 
subject of distribution, and said in my report, ‘‘ To 
complete the whole arrangement, and to extend, as it 
were, the system into futurity, quarterly reports of 
pressures in varions localities are provided for, and, 
if made, will give timely notice of attention being re- 
quired to be given to the mains.” ‘This and other 
matters in connection with my arrangements for sys- 
| tematizing the work of distribution, I communicated 
to Mr. Barlow in the course of 1862, and in Decem- 
ber there was published in the ‘‘ Circular to Gas Com- 
panies ” a paragraph as follows: ‘‘ We have so often 
| experienced the want of proper records of pressures 
taken at different points over a whole district, during 
the maximum consumption of gas, in places where 
we have been called upon professionally to advise as 
| to proposed e~largement of the mains that we would 
| suggest to managers of gas works the advisability of 
making observations of the pressure in the mains in 
| various parts of their districts between the hours of 
5 and 7 p, m. for several evenings during the rest of 
this month; such records will be invaluable for refer- 
ence in future periods, ” 
| Jt will be observed that this is a much lower stand- 
ard than the one il had arranged to be worked to. 
Mine was a periodical taking, which is not alluded to 
in the paragraph. ‘The minimum pressures, too, are 
| a8 important to the company as the maximum is to 
the cousumer. both alike should be taken, and taken 
periodically. The minimum pressure, I should say, 
is now becoming of more consequence to companies 
than the maximum. The latter may, in a measure, 
look after itself, bunt as the referees in London will 
now look after the former, and as the results of these 
testinys will be attended with penalties, this subjec} 
must now be dealt with as the testing for illuminating 
power—by careful periodical testing. ‘‘ According to 
the provisions” (as per letter to the JournaL by Mr 
| A. Vernon Harcourt, April 17, 1877) ‘*‘ of The Gas- 
| Light and Coke Company's Act, 1876 (sections 27, 
| 42, and 52), and the identical provisions of the South 
Metropolitan Gas-Light and Coke Company’s Act, 
1876, the Gas Referees are to prescribe the mode to 
be adopted for testing the pressure of gas supplied by 
the company, and the number of the times of testing ; 
the average of all the testings of pressure prescribed 
under this Act from midnight to sunset, and the aver- 
age of all the testings of pressure from sunset to mid- 
night shall be deemed to represent the pressures dur- 
ing each of these periods; ” and ‘‘if on any day, 
whether during the period from miduight to sunset, 
| or during the period from sunset to midnight, the gas 
| supplied by the company from any station is supplied 
at a pressure less than it ought to be under this Act‘ 
the company shall forfeit a sum not exceeding £10 for 
ecch statioz, in respect of which they are so in de- 
fault.” The minutes of evidence on the Metropolis 
Gas Companies Bill, 1875, shadow torth the adoption 
of a system of taking pressures at all times over the 
whole of the ramifications ot the gas companies mains. 
Thus, question 7312 is - ‘* Can it be necessary day by 
day, in the absence of any complaint, to doit?” ‘To 
which Mr. Keates answered: ‘* Tecan give a very good 
reason forthat; I think the pressure ought to be 
taken.” Again, Dr. William Pole, at 7329 says: ‘ If 
it is desir.ble that some check should be put upon 
the company as reg rds the pressure, the only feasi- 
ble plau seems to be that the pressure should be tried 
from tiie to time, at different places, by some inspec- 
tor appointed for the purpose on behalf of the pub- 
lic.” Again (7338), the same witness (and he isa 
gentleman, I need not add, of no wean authcrity in 
gas matters) says: ‘‘I believe the pressure should be 
tested not at any fixed station, but at several points 
in the district.” 

Thus far for the principle; but the difficulty appears 
to have arisen in the carrying of it out. Mr. Keates 
says (7311): ‘‘1 do not say that there is any difficulty 
in an engineer going and putting a pressure guage 
upcn @ main, but as a working thing, from day to day, 

| it is impossible.” So at 7329 Dr. Pole, in a memo- 
randum which he read, says: ‘‘'The Referees could 
only prescribe that the pressure should be tested at 
| certain hours at some fixed station. But this would 
give no assurance that the pressure should be, as 
stipulated in clause, 6-10ths or 10-10ths, at the main 
near the junction therewith of every customer's ser- 
vice-pipe.. I doubt whetber there is any feasible 
mode of testing systematically the fulfilment of the 
conditions of clause 8.” 

From our own practical experience we cannot but 
endorse the evidence of these gentlemen. 

| own purposes we should have the power of taking the 
| pressures over & whole district, that such pressures 


| 





/3 


should be taken at the mains, but there has not 
hitherto been ‘‘ any feasible mode of testing systemati 
cally.” 


Taking pressures either from the inside of houses 
or from the public lamps is most unsatisfactory, as all 
know who have attempted it; indeed, most trouble- 
some vextatious in winter weather, as well as unreli 
able at all times; besides which, if the district is at 
all extensive, it is impossible to get through it in one 
night during the hours of maximum consumption, 

To take district pressures, then, it is necessary 
there should be a ready means of communication with 


| the mains themselves, that the pressures taken should 


be reliable, that the apparatus should be strong and 
simple, that it should effectually prevent any loss of 
gas, there should be no possibility of danger from 
covers being left open in roads, and the price should 
be a moderate one. How far my patent stand-pipe 
valve, which is now before you, and was described in 
the paper I had the honour of reading to the Associa- 
tion last year, answers to the requirements I must 
leave you to determine; suffice it to say that a large 
and short gas-way only is required from the main to 
the cock, which is considerable—made proportionate 
to a three-quarter cock for iron tubing. The junc 
tion of the pipe of the pressure-guage 1s simple and 
effectual, and cannot get out of order, being a bayonet 
joint and an india rubber washer. The gas must be 
turned of before the pressure-guage tube or stand-pipe 
can be withdrawn. ‘The arrangement of covers pre- 
cludes dirt and water and liability to damage by being 


|left open, the outer one clpsing by its own gravity. 


There is no special arrangement of the pressure guage 
necessary for this work. I prefer the ordinary one 
enclosed in a tin case, with cocks to clese connexion 
with air and gas, so that the water may not be dis- 


| turbed in carrying. 


| 


The positions for taking the pressures, as I have 


| them arranged, are along the trunk and leading mains 


a short distance before and after the junctions with 
the branch mains: at those positions where the mains 
are diminished, at the foot, top, and up the sides of 
hills; along the principal streets; and at the extreme 
ends of the districts. 

The forms for entering these pressures into, as 
taken, I have placed before you, a sheet being given 
to the inspector for each taking, from which the work 
is to be cupied into a book. Each stand-pipe valve 
being numbered, the pressures can be compared with 
each other and the initial pressures, which can only 
thus be regulated for the maximum and minimum for 
each of the four seasons of the year. 

My subject is not so attractive as I could wish, but 
I think it must be a suggestive one, as I know of very 
large districts where the work is never done; and I 
feel assured there is an eanest desire amongst the 
members of this Association—which the Association 
has encouraged, if not engendered—to supply, as effi- 
ciently and economically as possible, the several dis- 
tricts committed to their care, without regard to thei, 
position, importance, or magnitude. 

Maximum ) 


District Pressures Mouth ofr Jan UArY- 





1865. | 1366. 1867. 
Stand. Jan’y 8, | Jan’y 11. | Jany 5. 
Street or P 
* ipe -_ 
Place. Valeo 
No. = |l0ths| .- 10ths} .- 10ths 
qj of an| & jof an} & (of an 
& \Inch| & (Inch.| & |Inch. 
Initial Pres- } 
GUNG ya seccecl «os joc, <a Daa MARE xa 20 
P. M.| P.M. P.M 
Albion street 1 (5.0 18 |5.5 19 15.0 17 
Hurworth | 
Pisee*i.<<.. 2 17 (5.12) 16 {5.2 16 
Curzon st,... 3 17 (5.16 16 (5.11 1d 
Queen's Sq. ° 4 16 j5.25) 15 (5.20) 14 
Market st.... 5 14 5.30 15 [5.28 12 
om 10 
— 20 \7.0 


The same form is used for minimum pressures. 


The Presmpent said Mr. Warner had dealt with a 
most importart subject. He had been personally ac- 
quainted with many companies in which half a divid- 
efid ‘had been wasted for want of such simple means 
as Mr. Warner had indicated. were 
which could not have toc much attention. 


These matters 


Lhe waste 





For our | served thanks tor bringing the 


which constantly occurred for want of a due regula- 
tion of pressure at different parts of a district was 
most serious. In some places there would be perhaps 
| three or four times es much as was wanted, whilst 
}in others there would be a icy, the constant 
source of complaint and annoyance. Mr. Warner de- 
question before the 


sit 
aenciel 


Association. 


To be continued, 
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G. S. D., the Great Water Gas Chemist! A 
Wonderful Discovery ! 


New York, August 27. 1877. 
Mr. Editor: A communication appears in a scien- 
tific paper of this city, issned August 25th last, writ- 
ten, evidently, by a learned chen set, signed ‘‘G. S. 
D.” in which it is stated that an analysis of a certain 


water gas shows but three per cent. of CO, and twen- 
of CH,. Nothing is said about the 
there being no QO, 


ty-five per cent 
it is proba. 
inf 


aces of It, ac 


balance of the gas, but, 
mostly H. It is orm 


or but tr 


bly, unnecessary to your 
readers that no CO, 
the previous claims of G. 8S. D., 
esting 

Toa 
understand,” 
would appear that this was not the analys 
of an oil gas, or 


cording to 


is made by this inter- 


process. 


** prejudiced reader, and one preferring not to 


a classificatyon by G. 8S. D., it 


iapted 


is ofa water | 


gas at all, but rather a mixed oil and 





ss eee te*] 


S| 1. We 


| 
| 
| 


trary to physical and chemical laws, 
possible 
trary notwithstanding. 


| The ‘* prejudiced 


arithmetic, 


and easy 


reader” might use a little old 


| process, plain in examining this discovery 


|of G. 8S. D, as follows: 

s¢ ven thousand grains (or one pound) 
, of 778 
grains of O, mak 1 lites converted into gas, 21 
feet of H, an 1104 cubie feet of O, 
c feet of gas, consisting of 66 cubic feet of H, 
3.10) three and | 


take 


|of steam consisting grains of H. and, 


cubic or, to make 
100 eubi 
and 34 cubic feet of O, would require 
one-tenth pounds of water. 

2. We figures of G. 8S. D.’s astonishing | 
analysis of a 
toat found as CO, amounting to three per cent! 
fact is stated by G. 8S. D. 

‘What becomes of the O which in the decomposi- 
tion of the water should by ail former precedents, 
unite with C and form CO, but which has entirely dis- 
ippeared from the gas, except to the small extent men- 


tuke the 
ater gas, where all the O present is | 
This 


as follows: 


3. We als 
required to produce 1000 cubic feet of water gas, or 
It is relaly a 


o take it that twenty pounds of carbon are 


two pounds to the hundied cubic feet. 


little under seventeen pounds to the thonsand, but 


the ronnd figure is near enough, it does not do to fig- 


ure too closely with these great discoverers 
1. We take as true, simply for the sake of argument 


the discovery of G. S. D., that the O, uncombined with 
C, combines with the surplus H to form OHg. 

We are 
ries of the 
been ¢ clipse d by the 

G. 8. D. st 


now prepared to show that all the discove- 
great men of the past and present, have 


eminent G. S. D.. as fo'lows : 
arts with (1) 100 eubic feet of gas, or 
feet of H, and of O: 


2) as per G.S. D., only three per cent. of O is found 


66 cubic 34 cubic feet now by 
after the decomposition by means of the incandescent 
the of CO 
less three, or thirty-one cubic feet of O to 
This thirty-one cubic feet of O, 
combines with the surplus H to 


carbon, and this in form This leaves 
thirty-four, 
be accounted for. 
8S. D., (4 
form OHa, It would require sixty-two cu- 
bic feet of this surplus H to combine with the thirty- 
one cubic feet of O to form OH. 

Now G. 8. 
left, from the 100 cubic feet of gas started with, 

Hydrogen 66—62 

Oxygen 34—31 
or seven cubic feet of gas in all, the balance being 


per G. 
or water, 
D., if an ordinary mortal, would have 


4 cubic feet. 
3 eubic feet. 


water. One might exclaim here, that this must be an 
expensive method of making gas, to waste 93 per cent. 
of it after it is made, by reconverting it into water: 


but this is ** prejndice.” 


But G. 8. D. not being an ordinary mortal, discoy- 





| has made3100 cubic feet of gas sp. gr. 


; one 


coal gas, very distructively distilled, or passed through 
a hot gasogen and regenerator. But the distinguished 
chemist G. 8. D. explains the analysis as follows: 

‘** The fact estal 1 in tl r) French 
chemist (whose name I cann f ta very 
high temperature C will, des; ts strong affinity for 
QO, forsake it and coml 6 With the dai } ei rt) tion of | 
H to form CH,, is illustrated here ts for 
the marsh gas, while the principle of the disassocia- 
tion of gases is also shown, and indoubtedly holds 
the O in suspension (what a strong principle this 


must be) until in the reduction of the temperature it 


combines with its due proportion of the surplus H to 
form water.” 
Now a ‘‘ prejudiced and ignorant reader” might 


say that the nameless Fren cl never existed, 
and never made the experiment referred to, because 
no man would, or could, have C, a ( d H ming- 
gied together, in a gaseous condition, in the propor- 
tions named, and at a very hish temperature, for the 
books say, and experience confirms them, that the 
result would é But the ‘* pre- 
judiced reader } ld know that, by the Lowe pro- 


cess, things before considered impossible, and con- 


|ers that from 100 cubic feet of gas, weighing three 


and one-tenth pounds, and two pounds of carbon, he 
.575, weighing 
(21700—1546 4-145 >) 
four and a third pounds, also———-——__—__—__- = 
7000 

and eighty-three hundredth pounds of water. 

Or that, having certain matter weighing five and 
-tenth pounds he has made from it other 
matter weighing seven and one tenth pounds in all. 
The difference between what G. 8. D. starts with, and 
tinally o! tains, viz., two and three one hundredth 
pounds, or an increase of forty per cent. in weight, 
has come from thing, or has created by the 
great G. S. D. 

Consequently the maxim, Hx nthilo 
no longer confronts the experimenter ; 
an-nihbil-ated it. 

Now, Mr. Editor, 
your ‘* prejudiced readers,” 
satisfied as to the character of G. 
ed by the latest effort of his ? 


two 


in all, 


Déeh 


no 
has | 


nihil fit, 
G. 8. D., 


those who are not already 
S. D., will be affect- 
Yours, 





Chili.—The great coal mine of Los 
at Cauquernes, in Chili, 
has been found and will in future 


Coal in 
les, 


lost for forty 


Christa which has been 


years, 


be worked Ly Engiish capital. It was abandoned at 


a time w} the Chilians were in insurrection. It 


then filled up with water, and an avalanche slid into | 


and over it, and for forty years its whereabouts could 


| not be ascertained. 
6 


are rendered 


Vhe Utica explosions to the con- 


6222 | 


may I ask, how the opinions of | 


Gas- wight t Intelligence, 


United States. 
Prersonau.—Mr. William King Esq., Chief Engineer 
of the Liverpool Gas-Light Company, arrived by the 
White Star steamer Germanic, on last Saturday, and 
will spend a few weeks visiting points of interesy in 
| the United States. 
| 


| 
} 
| 





Repvuctina THE Prior or Gas.—At a meeting of 
| the directors of the Metropolitan Gas-Light Co, o! 
peo York, held August 23d, it was resolved to reduce 
| the price of gas to consumers from and after the firs’ 

of September next, to the following prices, viz. 

| Consumers of less than 30,000 cubic feet per — 
$2.25 per 1000, 

Consumers of 30,000 to 50,000 cubic feet per month, 

$2 per 1000. 


Ff 


Urmizine an Execrric Apparatus.—It has been 
discovered that the wires of an electric apparatus used 
in Providence, R. I , for lighting street lamps, o1n be 
utilized so that any policeman, wherever in the city 
he may be, can talk with an officer at head-quarters, 
by simply stepping toa lamp-pos' »1 attaching to 
the wire a small telephone which is carried in his 
pocket.—C mmercial Advertiser. 

Consumers’ Mutua Gas Company.—Notwithstand- 
ing the fact that the Consumers’ Mutual Gas Co. is 
not so regardful of public convenience as it might be‘ 
it appears to solicit public favor successfully. Whe- 
ther it would do so if its affairs were laid open to pub” 
lic inspection, is at least questionable. Its ex-presi- 
dent having sued for only ten thousand shares of stock 
he never paid for, and mutterings of similar discon- 
tent on the part of other ‘‘ bonus” officials being 
heard, the inquiry is suggested whether any capita] 
stock of this ‘‘ mutual” concern was ever taken and 
paid for, or if it is all of the ‘‘ bonus” character, 
These are questions the answers to which might serve 
to enlighten investors who are now asked to come up 
and buy the Consumers’ Mutual Gas Company first 
mortgage bonds.— Baltimore Bee. 





A Gas Question.—At a late meeting of the Board 
of Aldermen of Jersey City, permission was granted 
to the Consumers’ Gas-Light Co, to lay pipes in that 
city. At the next meeting they were required to file 

325,000 worth of bonds. Now an injunction has been 
served on the projectors of the new company, issued 
at the instance of the Jersey City and Hoboken Gas- 
Light Co. It requires the new company to show 
cause on September 3rd, in the Vice Chancellor’s 
Court at Newark. why the injunction should not be 
perpetual.—Newark Daity Advertiser, Aug, 24. 

[It has been intimated that the head center of this 
~ | opposition gas movement in New Jersey, will be found 
in extremely hot water ere long. We all know what 
is meant by ‘‘ Jersey Justice,” and that it is no smal} 
matter to be indicted for perjury over there. We un- 
derstand that, before pipes are laid under the North 
River to supply this city with gas made in Jersey City 
some interesting developments are to be made in the 
| New Jersey Court of Chancery, that will not only 
| postpone this engineering feat, but may seriously 
compromise the character of its engineer. We shall 
keep our readers posted. | 





Groat Britain. 


THE VALUATION OF LIME AND GAS LIQUOR. 


| 
| 
| 
| 
| 


Sir: As you appear to be inundated with claims o 
originality for the simple means of ascertaining the 
amount of ammonia, whether fixed or otherwise, in 
gas liquor, I may mention that, for the last 35 years, 
|I have had io constant use a similar apparatus for 
| testing gas liquor; I, however, tsed it for another 
| and equally important purpose—viz., for ascertaining 
| the value of lime; that is, to what extent it was pure 
lime, and also for ascertaing the amount of caustio 
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ime left in lime after it has been taken ont of the 
purifier. 

The action was very simple. Take, say, 50 grains 
of the lime to be tried, put into a flask with some 
water, and, say, 150 grains of muriate of ammonia 
Heat the whole to boiling, and collect the ammonia 
given off into a vessel of cold water. Then, by means 
of a solution of test acid, the quantity of ammonia is 


arrived at, and by a simple calculation the quantity 
of caustic lime. 

In these days of lime purification, the value of a 
lime is very important, as well as a knowledge of the 
amount of lime left unacted upon in the purifier’ 

June 30, 1877. Rs. ha ae 
—Journal of Gas- Lighting. 





Aepertors, 


Chemical and Scientific 


Coau.—The production of coal is increasing. By 
comparing the statistics of tonnage of this year with | 
the same time of last, the anthracite shows an increase | 
of about one quarter; bituminons, for the same time | 
a decrease of aboat 1.240.—Polytechnic Review. "| 
Watrrproor LEATHER.—Melt 1 litre of boiled lin. 
seed oil, 125 grammes of suet, 46 grammes wax, and | 
3% grammes resin together over a slow fire, and apply | 
it to the leather with a brush while warm. This com. 
position keeps the leather very soft. The English 
fishermen have long been using it. ‘They can remain | 
in the water for hours ere it penetrates through the | 
leather. The only thing new in the compound is the | 
addition of wax and resin to the fatty matter.— Bay. | 


Ind. und Gew. Blatt. vol. xix. 212. | 





} 
FrencH Biackinc—Twenty ounces ivory black, six- | 
teen ounces New Orleans molasses, five onpces lin- 
seed oil, one ounce sulpharic acid, one-quarter ounce | 
indigo, one-half ounce of mucilage; mix the black | 
and molasses well, so as to get out all the lumps; | 
next add the oil; then by degrees the acid, and as | 
much water as may be required to form a paste. 


BurninG Perroneum Unper Stream Borners.—Suc- | 
cessful experiments have recently been made in Italy 
on a method of burning petroleum under steam boil- | 
ers, which consists simply in pouring the oil over al 
thin layer of asbestos. 


The petroleum burns with in- 

tense heat, while the asbestos, being incombustible, | 
is not affected, but serves as a meaus of retaining the | 
oil and acting as a wick. During the experiments 

sheets of paper placed beneath the furnace were not 

injured, although the heat from the oil above was 

most intense. 


RECLAMATION OF THE ZuyDER ZEE.—Active prepa- 
rations are going on for the commencement of the 
long projected work of draining the Zuyder Zee. A 
dam nearly twenty-five mules long is to be carried 
across the gulf, and upon this pumping machines of 
10,000 horse-power are to be placed, capable of dis- 
charging 6,500,000 cubic metres of water daily from 
the enclosed sea. It is estimated that the work will 
occupy sixteen years, and that it will cost 335,000,000 
francs. ‘The scheme, if completed, will form one of 
the greatest engineering feats of the world. It will 
change fishermen to farmers, and redeem the long 
lost acres from the floods, while the cities that have 
for centuries been buried may come to light also.— 
Engineering News, iv. 212. 





Influence of Pressure on Combustion. 


BY L. CAILLETET. 
{Translated from the Comtes Rendus of Februapy 226 1875, for 
the JOURNAL OF THE FRANKLIN INSTITUTE, by 
Chief Engineer Isherwood, U. 8. Navy.} 


<—_-— 





In a communication made to the Academy in 1868, 
M. H. Sainte-Claire Deville developed a complete 
plan of the researches commenced in his laboratory 
at the Normal School, and based on combustion under 
pressure, 


were conducted according to the principles laid dewn | the hydrogen produced from being driven back into 


by M. Deville, and although they were not exeented 
in a laboratory with iron sides and sufficiently large 
to hold the experimenter and his instruments, yet 
they were performed with apparatus, which, if not 


allowing precise calometric measures, had the advan- 


t 
t 
t 
} 


he flask on the admission of the compressed air; but 
he experiment did not succeed, owing, doubtless, to 


he slowness with which the acid attacks zinc under 


pressure. 


To sum up: the dissociation of the carbureted 


tage of being able to show how the phenomena of | gases from the wax candle, and the appearance of the 


combustion are modified under pressures which conld | spectrums examined, show the temperature of the 


be carried to 30 or 35 atmospheres. 


In order to study the modifications effected by pres 


sure upon the luminous, calorific, and chemical rays 


l¢ 


sombustion to have increased with the pressure, but 
1ot in any very great degree. 
The brilliancy assumed by the alcohol flame, as 


from a body in ignition, its combustion had to be | well as the coloring of the flames of sulphur and of 


maintained during a considerable time; and, conse- 
quently, quantities of compressed air, 
amounting to hundreds of quarts, had to be pro- 


vided. 


the sulphide of carbon, show 


jncreased pressure was establixhed. 


what intensity the 


sometimes | luminous rays can acquire by increase of pressure. 


That the chemical rays have a greater activity with 
For that pur- 


The apparatus empleyed consisted of the pumps | pose & number of flattened tubes containing phos- 
and reservoirs for the compressed gas ; the pumps | phorescent substances were joined to the bottom of a 
had movable cylinders and fixed pistons, and their | blackened box, placed in grooves or guides before the 
leather packings were covered with a column of water | window of the laboratory apparatus. 
or glycerine, which both cooled the compressed gas | stances had been selected in such a manner as to give 


These sub- 


and prevented its regurgitation. Some canvas tubes, | the colors of the spectrum when exposed for a mo- 


coated with caoutchouc, enabled the gas to be easily ment to the rays of the sun. It was discovered that 


The experiments forming the subject of this note | 


iron, and had been tested to 60 atmospheres. 

The laboratory apparatus was a hollow iron cylin- 
der, banded, and having a strength exceeding 300 
atmospheres. 
its height, were fitted with: Ist, the conducting tube 


Four apertures, at about the middle of 


for the gas; 2d, the evacuating cock; 3d, the mano- 
meter; and, 4th, a plate of thick glass for observa- 
tion inside. 
rior diameter of 4 


Within this cylinder, which had an inte- 
inches, and a capacity of abont 


| one gallon, either lamps or the substance fo be burned 


could easily be placed. It is closed by a gum joint, 
pressed by a blunt metallic screw, whose manipulation 
8 facilitated by a system of counterweights. 

When a wax candle is placed in the apparatus just 
described, the brightness of its flame increases with 
increased pressure of the air introduced, The base 
of the flame. which in the atmosphere is transparent 
and slightly blue, becomes white and very luminous ; 
but very soon the phenomena change, thick cloude of 
smoke fill the apparatus, and escape through the 
evacuating cock.* 

The flame viewed across the smoke was reddish; 
and, when the experiment ended, the candle-wick was 
The had be- 


come incomplete, for considerable quantities of soot 


found highly carbonized. combustion 
were deposited, due, without doubt, to the dissocia- 
tion of the carbureted gases by the increased tem- 
perature of the flame ; but the increase was noi suffi- 
cient to burn a red-hot iron fils. 

The brilliancy of the flame of phosphorus did not 
seem to angment under pressure. 

| with a violet colored and very brilliant flame. 
Some lighted wood charcoal in a small furnace, was 


placed in the laboratory apparatns, and the pressure 
of the introduced air raised to 25 atmospheres, but 
the combustion did not seem more vivid than in free 
air. 

An alcohol lamp, whose wick is only a single thread 
of cotton, giving in free air a scarcely visible flame, 


pres 


increased rapidjy in brillianecy as the 


sure in 
creased. Under from 18 to 


ted white light as bright and luminous as that of a 


& wax candle ; its spectrum wes continuous and more 
expanded than under the and the 


D alone visible, seemed sensibly widened, 


ordinary pressure ; 


The sulphide of carbon gave, also, a more brilliant 


and 


;and luminous flame than free air; in burning 
did not produce sensible quantities of sulphuric acid. 

Zinc and hydrochloric acid were placed together in 
the laboratory apparatus, so as tu furnish a jet of hy- 


drogen, but that gas could not be inflamed. An 


arrangement of the apparatus was tried to prevent 
*Tie production of this smoke cannot be attributed 
want of oxygen, because the air which escaped by the evac- 


uating cock, normally maintained the 


combustion of 


an- 


Potassium burned | 


20 atmospheres, it emit- | p . : 
. I | from the flat mirror of the heliostat without any con- 


| 
} 


| 
} 
} 
} 
} 





| directed into either the apparatus for combustion, or | several pyrophores, which were not influenced by a 
jnto the cylindrical reservoirs, which were of wrought | given flame, became luminons when the pressure 


increased ; and that thos@ which were influenced by a 
flame at ordinary pressure, became more splendid 
when the body producing that flame was burued un- 


| der high pressures. 





A New Theory of the Solar Spectrum. 

IMPORTANT SCIENTIFIC DISCOVERY BY PRO. H. DRAPER. 
ae nee 

At a meeting of the American Philosophical So- 
ciety, held in this city, Friday evening last, Prof. 
Henry Draper, of New York, read a paper on his 
‘*Discovery of Oxygen in the Sun by Photography, 
The 
coincidenes of bright lines of bands in a photograph o 


and on a new theory of the Solar Spectrum.” 


the zolar spectrum with the oxygen lines in a photo 
graph of a spectrum of air, was clearly shown b 
photographs accompanying the paper, and fully se 
forth in tke text. 
in a newspaper report except by reproduction of the 


It is not practicable to explain thi 
photographs themselves. Perhaps the following qno- 
tation from the paper of Professor Draper will give to 
scientific men a key to the nature of the discovery.” 
“Oxygen discloses bright lines or bands in the solar 
spectrum, and does not give dark absorption lines 
like the metals. Wemust therefore change our theory 
of the solar spectrum, and no longer regard it merely 
as a continuous spectrum with certain rays absorbed 
by a layer of ignited metallic vapors, but as having 
also bright lines and bands superposed on the back- 
ground of continuous spectrum. Such a conception 
nct only opens the way to the discovery of others 
of the non metals, sulphur, phosphorous, selenium, 
chlorine, bromine, iodine, fluorine, carbon, etc., but 


| also may account for some of the so-called dark lines 


| other candle placed under a bell-glass just outside the appa- | 


ratus, 


by regarding them as intervals between bright lines.”’ 

‘It must be distinctly understood that in speaking 
of the solar spectrum here, I do not mean the spec- 
trum otf any limited area upon the disc or margin of 
the sun, but tee spectrum of ligh from the whole disc, 
I have not an image of the sun upon the slit of the 


spectroscope, but have employed the beam reflected 


denser.” 
he discovery may be considered as three-fold: 
first, that there 


: second, that certain of these lines coincide 


are bright lines or bands in the solar 
spectrum 
exactly with the known oxygen lines in the spectrum 
of air produced by the electric spark; and third, that 
others of then | rob ibly coincide with the lines of the 
metalloids, or may be referable to unknown substances. 
Hitherto the presence of oxvgen has 


not been dis- 


covered in the sun, aithough its existence might have 


een suspected there on purely theoretical considera- 


to | tisns, based upon terrestial chemistry, the nebular 


hypothesis, and the fact that that element makes up 
the globe, one-third of 


the crust of the eartb, and one-fifth of the air, 


eight-niuths of the wuter of 
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Professor Barker, of the University of Pennsylvania, | tect a ship the insurance of which amounts to £600,- Gas Stocks. 
who was present, said that he regarded the discovery | 000. ‘The electric light serves two purposes, first- Quotations by W. B. Scott & Co., Bankers, 


as the most important contribution to solar physics | as a beacon light to point out dangerous reefs of rock 

; . - ° { 
made in America, and the most important anywhere | or sand: and second, asa protectio : against torpedo 
since the discoveries of Kirschoff._—The Polytechnic | boats. The light is thrown out from all sides of the 


£evicw, lamp, and illuminates such a large surface of the wa- 





ter that it would be almost impossible for a torpedo } 




















; | , 
Mechanical Stoking. be it to approa h without detection ; especially as the | Was. Uo,'s of NV. 2. City. 
ght falling upon the smoke would suffer such re- Cavi > 
my ee 8 upon the 6 Capital. Par. 
; et _ _ | fraction as to make the boat's existence even more 
A paper was recently read at the Society of Engi- apparen’ than if the light had but fallen on its surface. | Central, Westchester 466,000 50 
neers by Mr. J. Walter Pearse, on the ‘* Mechanical | This latter function of the electric light is very im-| Farlem.................. $1,850,000 50 
Firing of Steam Boilers.” The author first pointed | POT'#2t, cme mr egret we hana | Manhattan 4,000,000 50 
tion against the attacks of the torpedo boat.— Wining | enn eens < . 
out some of the disadvantages of hand-stoking, and | (147 Cain titie Press. a TB. i — Metropolitan........ 2,500,000 100 
observed that so far back as 1813, mechanical firing ; ss Scrip... $1,000,000 
Was pro yosed. . < is ‘ P “6 rac p 
* “ i Mr J. Stanl ; : ; ; Steel Wire Rope.—tTrials of steel wire rope haw- Bonds.. 500,000 1000 
n 1822 Mr. J. Stanley invented a stoker with c:ush- 5 A 5 OV ) 
r aoe } — — an > have been made recently at Porlamouth Dockverd REMSIRD actsus ski dis inotas 5,000,000 100 
jng rollersa single horizonta an, to which in 1&S34- , ? ‘ “ ““ _ oOo ri 
: 23 ded sy . ' in 188 Mr. Juk | With the result of showing that the breaking strain of Bonds, gold. 900,000 1000 
1e added rocking fire-bars. In 1838 Mr. Jukes pat- ; : ee 

* Bethe 1 in 1841 1 * } the steel wire ropes is more than three times that of | Municipal............... 1,000,000 100 

ented his first stoker, and in 15841 he invente the ; : whe : » Varkr 
ie si f =e I lif si ; s a hempen hawser. ‘Lhe sizes tested were respective- | New York...... Rcayiaee 4,000,000 100 
endiess chain of fire-bars, modlilying it again in Id 2. . “ - ie 2 R iS . yr’, h‘s Qt P 
am a ; ly 7 in, 6 in, and 54 in. in circumference, and were Suburban, W'stch'str 390,000 a0) 
In 1863, Messrs. Wilson and Smith brought out their | * ; a te eee 
: guaranteed to have a breaking strain of 110 tons, 80, @as Co.'s of Brooklyn. 
furnace, in which the fire-bars were made to travel ae es a | 
a é : tons, and 67 tons respectively. They broke at 118] Brooklyn............. - 2,000,000 25 
backwards, carrying the fuel froma hopper to the wae ‘ile 3 : sity 
a aia wv ; + had Seok tons, 92 tons, and 75 tons, in each case considerably bt eee re 1,200,000 20 
vack of the grate, an nanny ment w — cs im- higher than the guaranteed strain, although the ropes | “ Bins 290.000 1000 
proved upon by Messrs. Vicars and Smith in 1867. actually tested were picked out at random from a , —* 7 read 
In 1870 Mr. Dilwyn Smith patented his stoker, in | Number supplied some time since. The core of each Peoples.......... isteiardel ad 
: : ; rope ormed of tarred he ver which are twist- ee 5 BF 325,00 
which the fuel is fed on to distributing fans revolving pe 1s form 1 of tarred hemp, over which ar twist Bond $ ee 00 
: Aes we ; ° | ed the strands of wire, the strands themselves being s Scrip .... 300,000 aoe 
horizontally, This arrangemeut was improved upon, | nade up in some cases of as mapy as 19 highly-temper- | Metropolitan........ 1,000,000 199 
in 1870, by Mr. J. F. Deacon. Further additions | ed steel wires. —Hngy. Mech. xxv. 531. PRORIINE 5. das vsiesess cess .. 1,000,000 25 
were subsequently made by Mr. T. Henderson. | a heteer le teeeeeeee 700,000 1000 
, , , , ; Villiams iakanst 000,000 5 
In the Henderson stoker the supply of fuel is ef- Prices of Gas Coals. sana: rr sig Scrip as 
fected in the same way as in the Dilwyn Smith ma- | a ee | Union Co. E N. Y... 25 
chine, but the fire-bars are made to move by simple | ; ; , ee . . . 
; $s a . “sa R a We have no change to note in the prices of the| Out of Town Gas Companies. 
gear connected with the stoker. Every other bai! |, ia al siete tale Yy 
' ’ . PRES Gee Semey Nae | Be BRRUAG, oscsnacaes 70,0 or 
rises and falls, while the rest slide to and fro, the ef- B ith, faine ae Bad 00 100 
ities ; off the clinker The | W@stmoreland............ $5.50 4.50) : | Buffalo Mutual, N. Y 750,000 100 
_ phaercicncapbnetenels Se ee _ 5 oe avn DD 1.50; *t Baltimore. | _ * Bonds —.200,000 1000 
Frisbie feeder improved by Mr. J. M. Holmes is for ER 5.35 Baltimore, Md........ 2,000,000 100 
slow combustion and intermittent feed. The coal is | Marion..................... 5.35 | . nz gold 1,000,000 
thrust up underneath, and in the middle of the fire, | Murphy Run............. 9.90 | Bayonn¢ aa i an 100 

a ae a ee al ” | Newburgh Orrel......... 5.35 Brockport, N. [ree 25,000 100 
80 that the grees evolved are arom on poaeeng Chea and Ohio RR.) cee Citizens, Newark..... 918,000 50 
through the incandescent mass. This stirs the fire Caking Coal.......) 7“? ni ** Bds. 124,000 — 
and propels all clinker to the circumference of the cir- | Block House............. 4.50 1.75) Gola £0. t Cincinnati G & C Co 
cular revolving grate. Mr. Holroyd Smith’s ‘‘ Helix” | Glace Bay................ 4.25 1.60 - at Mines a Derby of Conn....... 160,000 100 
fire- feeder gives a continuous feed from below bv | International............. 4.25 1.60) - ad Nast Boston, Mass. . 25 
means of a screw working in a casing connected at its | Clear Hill...... PR err £ 00 Fort W ayne, Ind..... : 100 
upper side with a trough which takes the place of one | Cannelton Cannel...... 10 00 | Hannibal, Mo......... 100,000 100 
or two fire-bars.—Jour. Society of Arts. aS 10.00 | Hartford, Conn...... 700,000 25 

hee : : ; : | Hempstead, L I...... 25,000 100 
7 Diiusarern | The continuance of the strikes in Pennsylvania and | Jergey City ........ ... 386,000 20 
The Mississippi Jetties.—Captain James B. | Virginia has prevented receipts of gas coal at tide wa-| Jamaica, L. I......... 25,000 100 
Eads has made a lengthy report to the South Pass | ter from the mines in those States. The only supplies | pes mtacng Ha ne... 400,000 100 
’ aia : : a : ; . : ‘ ewistown aine... 400,000 100 
Jetty Company, of St. Lonis, 7 i overs waxes of domestic coal are now coming over the Chesapeake Lima, Ohi’o 60,000 100 
the entire operation at South Pass since the work and Ohio Railroad from the Kanawha Valley. The 30.000 
has begun. The result, as stated by Captain Eads, quantity «vailable from that source is at present quite | Laclede, St Louis Mo. 100 
is as follows : Our works were begun two years ago in | |imited, the facilities of the railroad company not be- | Seedoe Sema aioe nae 
: ; issi iver. 4 earn . . eoples, Jersey City see 
an unused outlet of the Mississippi river, and have on sient to meet any extraordinary - - 
tebe , PI ; : | ing nficie at o. neet any ex o . nary demand upon Peoples of Albany... 650,000 100 
necesarily ‘istribtued the regimen govering the over-| them. The difficulties in the Cannel mines of the ve Bonds 350,000 1000 
flow to the sea by an enormous volume of water; but | Kanawha which has caused a cessation of shipment | Peoples of Baltimore 25 
theories upon which they were based have been fully | from that quatter since June, have been met by the es saat 
é ‘ : - . : Five Perth Amboy ......... 25 
vindicated by the the results produced, and it is now roduction of mines from Pennsylvania 3 | - 

" a 3 nee : Seal aie introduction « ines ) t y ” , and it is | Rochester, N. Y...... 100 
manifest that entire one compos é success will reward hoped that no further trouble may be experienced in | Richmond Co., S. I. 300,000 he 
our labors. Captain Eads, in his report, claims that | that section. Cannel supplies are now regularly com- | Woonsocket, R. L.... 150,000 100 
across the sand bar at the mouth of the pass the chan- | ing forward to Richmond. Halifax ~o [eee 400,000 40 

. ; ‘ . . : , | Hamilton, Ontario.. 150,000 40 

s 20 feet deep and 200 feet ; wide where previousl, ancements has bee ade w Tani . eae ’ 
nel < e I ; . ¢ I y Arrangements has been made with the Pennsylvania| con Francisco Gas- 
the depth was 8 feet ; that over the shoal at the head of | Railroad, and Baltimore and Obio Railroad Company,| GCo., 8. Fr’isco Cal. 
the pass the channel! is 20 feet deep and 400 feet wide. by which the present freights on gas coal for the New | St. Louis, Missouri.. 600,000 50 
where previously it was 14 to 15 feet deep; that fo. | York market, have been extended to March 1st, 1879, | Stillwater, Minn. oe wo 8 
°.000 feet there is a depth of 28 feet and width £300 | 1 f hiol Saugerties, N. WY .... 15,000 100 

2e tne 318i spon ~ eet ane ( To : ig re t 2aTs v rice y “:) atl " Vig: . 
Ze , € = . . ae} ' ( thus setting at rest all fearso igher prices next year, Troy, Citizens... ..... 600,000 100 
feet ; that the Gulf current will prevent any bar form-| Many of the gas companies in New Yerk and vicinity | Toledo, Ohio......... 


ing outside the jetties. He says in cont lusion ; Final- have availed themselves of this management to pro- 


eo 
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s?~ All communications wiil receive particular attention 


24 Pine Street, New York Ciry. 


Bid. 
90 
95 

205 
135 
100 
92 
96 
105 
70 


12 
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65 
80 
96 
115 
100 


106 
100 


60 
132 


95 


184 
160 
82 
50 


90 

100 

40 
120 


76 
106 

50 
100 
148 
117} 


95 


95 


Asked, 
95 
97 

210 
140 
103 
94 
98 
80 
135 
i100 


160 
80 


974 


95 


98 
120 
103 


70 
100 
134 
110 

90 

80 
105 


190 


112 
26 
100 
60 


97 





> I may add with absolute certainty that this entire | yide for their supplies for the extended time, at the 


. 
system of works 1s now so far com } leted that no fi- present prices, which have been considered quite sat- Advertisers Index. 


nancial difficulties can intervene to arrest the processes | jsfactory 
of nature which are constantly operating to enlarge Recely ts of Provincial coal cortinue at New York 
and perfect the desired channel through them.—7%e | and the principal New England ports—prices are nom- 


Polytechnic Review inal at above quotations. Should the discussion of Willlam Farmer, New 





Electric Illumination at Sea.—The English to free coal under a renewal of the Reciprocity Treaty 


iron-clad Alexandria,” supposed to be the finest these coals will assume the same prominence they oc- 
afloat, has an electric lamp attached to its foremost. cnpied a few years since. Being entirely independent 
The Polytechnte says the cost of the lamp and the ne-| of rail transportation, the coal companies are not ham- 


Herring & Floyd, New 


cessary electric apparatus was £1,000, a sum which | pered in making their prices; the removal of the via 
I. F. Rowland, Green 


seems enormous at first, but does not appear so very! present duty would edmit these coals into New York 


extravagant when we reflect that it is proposed to pror | at less than $4 per Son 
i 





Deily & Fowler, Philadelphia, Pa 


York City 


the Fishery question, now going on at Halifax, lead James H. Walker and Son, Milwaukee, 
E. 8. Cathels, Montreal, Canada... 
George W. Dresser, New York City............ 
GAS WORKS APPARATUS AND 
CONSTRUCTION, 


J. W. Starr & Son, Camden, N. J.. 


GAS ENGINEERS, 
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COMPLETE IN ONE VOLUME OF 364 PAGES 
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PUBLISHED. 
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D NUMEROUS ENGRAVINGS. PRICE 


A PRACTICAL TREATISE ON THE 


MANUFACTURE AND DISTRIBUTION OF COAL GAS. 


EK. & F. 
431-3m ts DESCRIPTIVE CATALOGUES 
Beery May, FOG WaGNG, TGs oc o.oscs csc cccccvsccveces 107 
dieorge Stacey & Co., Cincinnati, Ohio................ 107 
Brown & Owen, Philadelphia, Fa.. 107 
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GAS AND WATER PIPES. 

McNeals & Archer, Burlinzton, N. J..........-.5005- ; 
Gloucester Iron Works, Philadalphia, Pa............... 
Campbell, Brick & Co., New York City.. ............54. 
James Marshall & Co., Pittsburgh, Pa............... 
R. D. Wood & Co., Philadelphia, Pa 
S. Decatur Smith, Philadelphia, Pa...............ceeeee 
H. R. Smith & Co., Coiumbus, Ohio 
William Smith, Pittsburgh, Pa......... ....ceeeee 
B. S. Benson, Baltimore, Md 
Warren Foundary and Machine Co,......... 0. ceceee eee 

PIPE CUTTING MACHINES. 
A C. Wood, 

RETORTS AND FIRE BRICK. 
Caeite, So Te ia i indo no otincvinner teanvcocesevae 
Evans & Howard, St. Louis, Mo............. 
J. H. Gautier & Co., Jersey City, N. J 
B. Kreischer & Son, New York City............0ce0.eee: 
Adam Weber, New York City..... saree 
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W. W. Goodwin & Co., Philadelphia, Pa................ 109 
Harris, Helme & Mclihenny, Philndelphia, Pa......... 109 
VALVES. 
Charman Valve Manufacturing Co., Boston, Mass..... 8S 
Ludiow Valve Manufacturing Co., Troy, N. Y......... 104 
EXHAUSTERS, 
P. H. & F. M. Roots, Connersville, Ind.. ........ 2.00. 104 
Smith & Sayre Manufacturing Co., New York City..... 108 
GAS COALS. 
Penn Gas Coal Co., Philadelphia, Pa.......... ........ 193 
Provincial Gas Coals, Perkins & Job, N. Y. & Boston.. 103 
Waverly Coal & Coke Co., ‘ - * sé . 103 
Cannelton Coal Co., ” Ke * = -- 108 
New York & Cleveland Gas Coal Co., Pittsburgh, Pa.... 103 
Newburgh Orrel Gcal Co., Baltimore, Md.............. 103 
Despard Coal Co., Baltimore, Md..........ccccccccccces 103 
Tyrconnell Coal Co., Baltimore, Md................0+.- 163 
Pe NE 5540 0ea wisi sieednasceiorsctanus 103 
Peytona Coal Co., New YorK City....cccccscee seceee » 108 
PIO I Diss acesncncesdeecssccversvecses 101 
COKE SHOVELS. 
Butler's PRM, Mew TOM Cig... cscs ceveccvcesecs 108 
New York Shovel Co., New York City.. ...........6.: 108 
BURNERS. 
C. H. Meyer & Co., Philadelphia, Pa........... ssecsees 106 
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PROCESSES. 
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ay I Oe Bi rads bau. +5, <dvecdes.cvegisenes 105 
SE, PS RG cco occe G55 cdbeds viaencesivees 105 
GAS FIXTURES. 
Mitchell, Vance & Co., New York Wity................65 106 
HYDRAULIC ELEVATORS. 
Lane & Bodley, Cincinnati, Ohio..... EOuLEM Veedu uN ware 106 
CEMENT. 
S. L. Merchant & Co., New York City.........csscseers 10 
SCRUBBERS, 
St. John & Rockwell, New York City............. 2... 109 
CARBON IN RETORTS, 
Ch, Wx Bs PU Ok Oise Scecasciisassscscsc.. 
FOR SALE. 
Bench Castings, Brooklyn Gas Co................000000- 79 
Experimental Holder, New York Gas Co..,. .... ...... 105 
BOOKS, 
Eh, DE Oe ad a'c situ: Gadsusssdsceeeseesdaaveet ces 101 
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BY WILLIAM RICHARDS, C. E. 
SPON, 446 BROOME ST «ty N 


OF OUR PUBLICATIONS SENI FREE 1 


ESTABLISHED 


: WARREN FOUNDRY in MACHINE CO,, 


PHIL 
OFFICE, 


WORKS AT 
NEW YORK 


EW YORK. 


SY MAI“ ON APPLICATION. 


1856. 


LIPSBURGH, 


155 


N, J. 
BROADWAY. 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY 


ALSO 


-EI 


ALL 


GHT INCHES 
SIZES OF 


DIAMETER. 


FLANCE PIPE for Sugar House and Mine Work. 


Branches, Bends, 


THE BE LOR 





FOR SALE. 
One Volume 


LONDON GAS-LIGHT JOURNAL, 


Bound. No, 15—1866. 
Price, $7. Inquire at this office. 


PROPOSALS 


lor Furnishing Gas to the City of 
Hamilton. 0. for 10 Years. 


Sealed Proposals will be received at the office of the City 
Clerk of the city of Hamilton, Ohio, until 12 o’clock noon of 


THURSDAY, SEPTEMBER 6, 1877, 


for Lighting the Streets and Public Buildings of the City of 
Hamilton with Gas, for a per.od of Ten Years, from the 3rd 
day of June, 1878, according to Plans and Specifications on 
file at the City Clerk’s Office, which will be furaished on ap- 
plication. 

The City reserves the right to reject any or all bids. 

Bids will be marked “ Proposals for Gas,” 
to R. B. 

436— City Clerk. 


LAMP POSTS 


FOR SALE CHEAP, TO ANY PARTY 
WILL CLOSE OUT, A LOT OF 


25 Heavy Substantial Posts, 


SUITABLE FOR STREET LAMPS. 
Cuts sent on application. SAM’L P. SNEAD, 
436-2 pow Ky. 


and addressed 
MILLIKIN, 
Hamiiton, O. 


W110 





Retorts, Etc., Etc. 


I GAS STOV E, 


Constructed on an entirely new and scientific 
principle. By 8 peri edting the gas before it 
unites with the air, perfe t comb j 
taine and the same Work as other stoves act 
ally ped with 83 per cent. iess gas. Does not 
heat up the room or the person using it. T 
entire ta ily cooking ean be don in / f the 
time and at half the cost of coal, wood, or oil. nz 


Is acknowled; 


many g 


ved to be the best, and sold by 


{is Comp inies. 
Send for cireular. 
THE RETORT 
Providence. 


PHILLIPS 
Coal Elevator Co., 


CINCINNATI, OHIO, 


GAS STOQVE Co. 
ht. 1. 


| Miners and Shippers 
of the true 


YOUGHIOGHENY GAS COAL. 


Our coal is from the ‘GAS COAL BED” 
heny River, Pennsylvania. 

seing fifst handlers, and having large facilities, we are 
prepared to make low special rates on Gas Coal deli 
track, at all Points in the West and North West. 





on,the Youghiog- 


vered on 


REFERENCES: 
Rock Island Gas Co., Ill 
Moline Gas Co,, Til. Missouri. 

Galena Gas Co., Ill. Louisiana Gas Co., 
Quincy Gas Co., LiL. St. Charles Gas Co., 
Kioomington Gas Co,, Ill. Springfieid Gas Co., Ohio, 
Peor.a Gas Co., Ill. Cincinvati Gas Co,. Ohio. 
East St. Louis Gas Co., Ill. Hamilcon Gas Co., Ohio. 

| Decatur Gas Co., IIL. Viqua Gas Co., Ohio, 
Galesburg Gas Co., Dl. Troy Gas Co., Ohio. 
Davenport Gas Co., lowa. Bellefontaine Gas Co., 
Muscatine Gas Co., lowa. Galion G Ohio. 


La Clede Gas Co., (St. Louis, 
Mo, 
Mo. 


Ohio, 
as ©0., 


Mt. Pleasant Gas Co., lowa. (Kenton Gas Co., Ohio. 
lowa City Gas Co., lowa. Dayton Gas Co,, Ohio, 
Sioux City Gas Co., lowa. R. T. Coverdale, Esq., Cin. O. 
| Burlington Gas Co., Lowa. K. H. Pendleten, Esq. Cin., O. 
| Flint Gas Co., Mich. T’ G. Gaylord, Esq., Cin., O. 
George Stacy & Co., Cin., O. 
135-3 J. A. J. SMITH, Manager. 


TO GAS COMPANIES. 


PoOsitioN WANTED AS ENGINEER, SUPERIN- 
TENDEN'T, or DESIGNING DRAUGHTS.- 


MEAN, Understands thoroughly the manufacture and mapt- 


pulation of Gas, as well as Construction of Gas Works, ete. 
Address C. Co Jeg care Of A. M. CALLENDER & CO,, 42 
Pine Street, N. Y. 433-1t 








* 
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M‘NEALS & ARCHER, 


BURLINGTON. N. J, 
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CAST IR ON rire 
FOR WATER AND GAS. 
: DAVID 3 BROWN, tensors | AMES P. MICHELLON, Secrt taryy ‘, 


*WILLIA SL SEXTON, Superintende{ 
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astiron gas Waler Pipes, Stop Vals Fite a las Holders. &¢, 


Oftice No. G North Seventh Street, 


Philadelphia. 








B. 8S, BENSON. 


MANUFACTURER OF 


S. DECATUR SMITH, 











CAST IRON GAS © WATER PIPE, 
Foundry, Cor. of York and “el Streets, 


Several Thousand 2, 3, 4, 6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand, for immedinte delivery. 


Cast Iron Pipes and Fittings 


AND 


Cas and Water Mains. 


All sizes from 3 to 30 inch cast verticallyin 124 feet lengths 


t#- FITTINGS FOR GAS AND WATER MAINS. _g3 | | Office & Factory 52 East Monument xt, 
— H R SMITH & CO. — BALTIMORE, MD. 
" “COLUMBUS, O10, NATIONAL FOUNDRY 


AND PIPE WORKS. 
AND WORKS—CARROLL, PIKE, SMALLMAN 
AND WILKINS STREETS, 
PIETTSBURGH, PA 


W NM. SMELT TH, 


MANUFACTURERS OF 


CAST IRON GAS & WATER PIPE, 


BRANCH CASTINGS, LAMP POSTS, Etc. 


OFFICE 


(Pipe from three inch and upwards cast vertically in 12 feet Manufacturer of all kinds of GAS and WATER PIPE 
usagi BRANCHES, CONNECTIONS, T's, ELBOWS, and 

lengtns.) all CASTINGS USED AT GAS AND 

HEAVY AND LIGHT CASTINGS OF ALL KINDS. penssametth nko oasese. 

We offer special inducements to parties wishing to pur- 

DAILY CAPACITY 125 TONS. hase, My Pipe is Smooth, regular in weights, and cast ver- 
t2~ Our Works connect direct with eleven railroads center © tically. 

ing in this city, giving us unequalled facilities for ship mn g N. B.—Pipe from 3 inch and upwards, cast in 12-ft. lengths, 

405 iy 


to all points, at the lowest rates of freight, 


Ge” SEND FOR CIRCULAR AND PRICE LIST, aa 








+ 





R. DD. WOOD & CO., 


PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Cicestnut Street. 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 





Works, ISth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa, 
N.B.—Pipes froin 8-tcn and upwards cast tn 12 ft. lengths, 
8@™ Send for Circular and Price List 


CAMPBELL, BRICK & CO., 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Office 112 Leonard Street, N. Y. 
Ronert CAMPBELL. 
Ritry A. Brick 


W. W. Campse.u. 


KIDD’S 
Gas Consumers’ Guide 


Enables every Gas Consumer to ascertain at a glance, with- 
on: any previous knowledge of the Gas Meter, the quantity 
and money value of the Gas consumed. Aiso the best method 
of obtaining from Gas the largest amount of its light, 

It will be to the advantage of Gas Companies to supply 
their Consumers with one of these Guides, as a means of pre- 
venting complaints aris‘rg from their want of knowiedge in 
regard to the regiy ation of their meters. For sale by 

A. M, CALLENDEKH «@ Ut., 
Pine Street, New Yory, Room 18, 
















GAS GENERATORS, 
FOR LIGHTING 
Dwelling-Houses, Public 
mS Churches, 
Factorie 3; 
etc., te. 





Send for 
CIRCULAR. 


WALWORTH MANUF. CO, 
No. 69 Kilby Street, 
BOSTON, MASS. 
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NEW YORK AND CLEVELAND 


CAS COAL COM’Y 


Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 





This Company is prepared to furnish any amount of their | 


justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. on most favor 
able terms. 
General Office—384 Penn Avenue, 
PITTSBURGH, PA. 
—C. & P. RR. Coal Pier 
CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President, 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer, 
THOMAS AXWORTHY. Agent 
at Cleveland, Ohio. 


Brapneh Oflice 


351-1y 


PEYTONA CANNEL COAL, 
FROM WEST VIRGINIA. 


Yields over 13,000 feet of Gas per ton, At ten thousand 
feet (standard yield) the illuminating power is over 43 can- 
Purifies 4,510 feet to the bushel of lime, 

S E. LOW, Secretary, 
Office, 58 Broadway. 


dies, 


THE 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company's Office, No. 52S, Gay Street, Baltimore, Md. 

C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas, W. Hays, Agent in New York, Room 7, Trinity Build- 
ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
market prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 
good illuminating power, and of remarkable purity; one 
ea of lime purifying 6,792 cubic feet, with a large amount 

of coke of good quality. 

It es been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyn and Citizen’s Gas Light 
Companies of Brooklyn, N, Y ‘; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R., I. 

Best dry coals shipped from Locust Point, wharves, and 
prompt attention given to orders for chartering of vessels, 

224-ly n 


NEWBURGH 





THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston. 
oo in pny County, West Virginia, 

/harves Locust Point, 
Compaty’s Office, 15 German St. } Baltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Me tropolitan Gas 
L aa Company, New York ; Jersey City Gas L ight Company, 

; Washington Gas Light Company ; Portland Gas Light 
Coinany, Maine 
* Reference to them iz requested; 


~ TYRCONNELL GAS COAL., 
MINED 1N TAYLOR COUNTY, WEST VA. 
Company’s Office, 52 S. Gay St., Baltimore, 
CHARLES MACKALL, Secretary. 
CHARLES W. iAYS, Agent, Room 7, 111 B’way, N. Y. 
SHIPPING PoIntT—Baltimore, Md, 


W4-. 








This coal yields 10,000 cubic feet of Gas with an illuminat- 
ingspower of over 16 candles. Forty bushels of very supcricr 
Coke, with little Ash and scarcely any clinker W-ly 


OFFICE, 337 LIBERTY STREET, 
This Company is prepared to supply any amount of their 
Celebrated Gas Coal 
to all points reached by rail throughout the, West. 


THE FORT PITT COAL COMPANY, 
434-ly PITYSBURKGH, PA, 





GAS COALS. 
TH E 


PENN GAS COAL COMPANY 


— F~—/ 





OFFER THEIR 


| COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES. 


——Y) 
Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Venn Station, 


m the Pennsylvania Railroad, and on the Youghiogheny River, 


OFFICES 
No. 11 Merchants Exchange, Phil’a. 90 Wall Street, 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side), 
Greenwich Wharves, Delaware River. ? 


New York, 





366-Ly Pier No. 1 Gan or Side), South Amboy, Ne Fo 
OF WEST VIRGINIA. 
Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County West Vi 
ginia delivered at RICHMOND, Va.: 
SANNELDRTON CANNEL, 
acknowledged to be the most valuable ENRICHER produced in this conntry, a gross ton yielding 
ubic feet of GAS of 64°54 CANDLE POWER; COKE 32 bushels, of good quality. 
CANNELDTON CARING COAT. 
MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield 4°78 cul per ll 
—gave 16 14-100 Candle-Power. 
COKE, of very fine auality—1453 pounds prodaced from one ton of coal 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia 


(PERKINS & JOB, 27 South Street,N. Y. ; 
SALES AGENTS 91 State Street, Boston 
(H. W. BENEDICT & SON, New Haven. 


PROVINCIAL 


The 


GAS COALS. 


undersigned are to execute orders for the 


prepared 
BLOCH HOUsSst|-, 
INTERNATIONAL, GLACE BAW 
CATTLE DONTIA, and LINGAN COALS. 


For delivery at any Port in the United State 
PERKINS & JOB, 
91 StaTE STREET, Boston. 27 Sours Street, New Yorn 





THE WAVERLY COAL AND 


Offer for Sale the 


YOUGHIOGHENY 


DOUBLE SCREENED, 


from their Colliery at Smith’s Mills, on the Youghiogheny Rives, thirty-seven and a half miles aontherly 
of Pittsburgh. This Coal has he preference in Pittsburgh over ell othor YOUGHIOGHENY (AL for 
GAS PURPOSES. 


COKE CO. 


COAL 


The facilities of the WAVERL2 CJMPANY are unsurpassed by those of any other Company on the 
Youghiogheny, 


Full particulars can be had by addressing 
PERKINS & JOB, Agents, 


27 South Street, New York, 
91 State Street, Boston, 
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IMPROVED GAS EXHAUSTER:, 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 
S. S. TOWNSEND, General Agent, 6 Cortlandt st, NEW YORE 
CCOKE & BEGGS, Selling Agents. 6 Cortlandt St,, N. Y. 





















we” 


ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 








YDRAU AIN DIP REGULATORS. 
a ee FIRE MORTAR, CLAY AND SAND. 


ALSO s#™ Articles of every description made to order at ~~ Fire Bricks, Etc. Etc. 


NT : notice, 
— GARDNER BROTHERS, Ground Clay, Fire Brick an¢ 


Fire Sand in Barrels, 


MANUFACTURERS OF 
ALWAYS ON HAND. 


se Clay Cas Retorts, | J. H, GAUTIER, 
ne 3 . | 898-1y Cc. E. GREGOR 

5 6B Retort Settings, fo onc: SE SN TE 

= & Fire Bricks, Etc. Brooklyn Clay Retort 
Ss of WORKS, LOCKPORT, WESTMORE- | as 

2 © LAND CO., PA. ahs 

=| ra Office, 96} Fourth Avenue, FIRE-BRICK WORKS. 
= q PITTSBURGH, PA. VAN DX KE STREET. BROOKLYN. N. Y- 
a 7) . SCOTT. | eae 

“a Gen'l Agent fe bach i | EDWARD D. WHITE Surviving Partner of the late firm 





228 Wasnipgton St. Boston. | J. K, BRICK & COs 402-ly 


bse sere opiate 
anes nf 


1. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of o:sler 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outsids 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 
Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 
P. H. & F. M. ROOTS. fF 
LUDLOW MANHATTAN J. H. CAUTIER & CO../ 
’ mn NAMELLED CLAY CORNER OF 
Valve Manf’g Co., ee 

opr: AZD WORKS RETORT WORKS. GREENE AND ESSEX STREETS, 

93S to 954 River Street and 67 to S83 Vail Ave ADAM WEBER, JERSE Y CITY, N. J. 
(Successor to MAURER & WEBER.) 
TROY, NEW YORK. Porsmeen. MANUFACTURERS OF 
| Office and Works, 15th Street, Avenue C 
BRASS AND IRON SLIDE VALVES. ey 154m St Clay Gas Retorts, 
(Double and Single Gate Winch to 36 inch—outside anc 
inside screws, Indicator etc.) for Gas, Water and Steam— FIRE BRICK AND TILES, | 
Of all shapes and sizes. Gas House Tiles, 
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TA. Cc. woonp’s PIPE CUTTER. 


PATENTED MAY 23rd, 1876. 


THIS IS THE ONLY HAND MACHINE IN THE WORLD FOR CUTIING 




















It will cut Cast or Wrought Iron Pipe, Shafts, or Columns of any size, making a clean, smooth, and square cut. Also, 


A Continuous Line of Pipe in a Treneh or Building. 


ia ; : : vf i i to their entire satisfaction. 
Our Machineg for cutting 30-INCH PIPE have been furnished ‘to the Manhatten and New York Gas Light Companies, and operate to 
Thes we sized Machines have been i : § > than a yes ith the most satisfactory results. For farther information address 
a AC. ‘WOOD, Rosser po" gan ai saielkiniaialiamaia BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
HERRING & FLOYD, No. 744 Greenwich street, N. Y. MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass. 
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eS PETIT. St Where full particulars, as regards price, etc, 


NEW YORK FIRE BRICK AND CLAY NEE 


f RETORT WORKS. WREN’S GAS WORKS. 


> 
8, «a ESTABLISHED IN 1845. gy Corner of Jay and Water Streets, 


5 ¥ BrancH Works AT KiEISCHERVILLE, STaTEN IsLAND. BROOKLYN. N. Y. 
C. 3 AVING GRANTED THE USEC ONE OF 


B. KREISCHER & SON. EE" cstuinni ta 4a Gustine Uetiiag ‘ee omens 





ne aud settled my claim against them, I inform the profession 
‘ ‘ Office, Foot of Houston Street, E. R.. N. Y. that [ continue to erect Works and sell Licenses tc nse my 
’ ’ ’ Patents for making Gas from Petroleum. 
a F ryxs : 7. Cf You can enrich your Coal Gas to any desired st 1,6 
Gas Retorts, Viles and Fire Brick Beer chin ge ede 


using my process, in the simplest manner, and much cheaper 
’ . - : - ; ; than by any other method, 

: 4 OF ALL SHAPES AND SIZES. 397 W. C."WREN. 
ER. 4 


“© Fire Mortar, Clay and Sand. THE LOWE HAS PROCESS. 
4 Articles of Every Description made to Order at the shortest notice. 


rt 





=~,» 









: ss iil oe S. A. STEVENS & CO, 
* Human Miik on Sale.—It strikes the European | that he has frequently seen the native women milking SOLE AGENTS. 
s 8 singular fact that human milk can usually be ob- their breasts into small basins, in the streets of the ROOM 87, ASTOR HOUSE 
oo ° Z tained without difficulty in China. In the native native city and foreign settlement Ningpo. It is es- P. 0. Box 1110, NEW YOK, 
pms oy ty of Shanghai, it costs at present about twenty | teemed by a Chinese as a nourishing food for old peo- AND 
= pe Cents for halfa pint. Dr. Mackenzie, of Ningpo, says ple and for consumptives.—Med. and Surg. Rep. *400 430 Wannut Srrevt, Pamaperrma. 
te 
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CINCINNATI GAS*WORKS, ERECTED 1871-72-73.—WM. FARMEK, Ena. LACLEDE GAS WORKS, ERECTED 1872.—WM. FARMER, Ena. 


WILLIAM FARMER, 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, New York. 


mM 








WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. “Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. / 








REFERENCES: 





Gen. Cus. Roome, President Manhattan Gas-Light Company, N. Y. GEN, A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 

4. W. Benson, President Brooklyn Gas-Light Company, Brooklyn, N. Y. FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company, St. Louis Mo 

W. W. ScARBOROUGH, President Cincinnati Gas-Light Company, Cincinnati, Ohio. C, VANDERVOORT SmiTH, Engineer Manhattan Gas-Light Company, N. Y. 

8. L. Hustep, President Laclede Gas-Light Company, St. Louis, Mo. JAMES R. SMEDBERG, Consulting Engineer, San Francisco, Cal, 

Professor B, SILLIMAN, New Haven, Conn. Prof. HENRY WURTZ, 12 Hudson Terrace, Hoboken, N. J. 

To! ry) r "OF > 4 

JAS. H. WALKER, SEN. J. H. WALKER, JUN. MITCHELL, VANCE & CO., 

LATE ENGINEER AND SUP’T Manufacturers of 


MILWAUKEE GAS-LIGHT CO. CHANDELIERS ! 


JAMES H WALKER Ss And Every Description of 
° & ON, GAS FIXTURES, 
Also Manufacturers of 


CONS LTING and CONSTRUCTING Fine Gilt Bronze and Marble Clocks, warranted best Time- 


keerers Mantle Ornaments, &c. 


| Special designs furnisued for Gas Fixtures for Churches 
Public Halls, Lodges, &c. 


CONTRACTORS FOR THE ERECTION & WORKING OF GAS WORKS. Tur Lane « BODLEY CO.,_ 
Plans and Estimates sent on Application. MANUFACTURERS OF 
ROOM 16, 408 MILWAUKEE STREET, HYDRAULIC ELEVATORS 
MILWAUKEE, to Saacatans, ef the icaeh ae Celativend hes, we ho myer 


ted by Water from Street Main, or from Tanks supplied by 











R E F E R E N c E $ pumps forthis purpose. Address for circulars 
. THE LANE & BODLEY CO., 
Hox. ASHAEL FINCH, Pres’t Milwaukee Gas Go. | ALEX. McMILLAN, Pres't La Crosse Gas Co Oe ee eee 
E. H. BROADHEAD, Pres't First National Bank. | C. W. LOBDELL, Pres't Moline, Ill,, Gas Co. ee a ee Se 
JOHN JOHNSTON, Marine ona wise ine. Bank. J. J. RANDALL, Winona, Minn., Gas Co. | Cincinnati Gas-Light and Coke Co., three machines, Cin- 
JAMES RUSSELL, Superintendent Winona, Minn., Gas Co. | cinnati; Laclede Gas Co., two machines, St. Louis, Evans 
ille Gas Co., one machine, Evansville, Ind. ; Newark Gas 
— ————S— Co., one machine, Newark, N.J. Pittsburg Gas Co., two 
achines, Pittsburg; Washington Gas Co., two machines, 


ton, D.C. 414-1 


GEO. W. DRESSER, C. GEFRORER. anaes. 
Manufacturer of CHAS. H. MEYER & CO,, 
CIVIL ENGINEER. Gq Aa Ss B URN ERS, 227 Chestnut Street, Philadelphia, Pa., 


IMPORTERS OF 


! 


UILDING! GAS HEATING AND COOKING APF a. 
eee FITTERS’ PROVING ieceaiiidi ae LAVA TIPS AND SCOTCH TIPS. 


ROOM“80. 111 BROADWAY: No, 248 North Highth Street, Phila delphia, wilt ORDERS DELIVERED FREE TO NEW YORK. 
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MURRAY & BAKER, | HERRING & FLOYD. T. F. ROWLAND, 
Practical Builders.) Oregon Iron Foundry Continental Works, 


And Contractors for the Erection of 


Gas Works, | 738, 740, 742 and 744 Groenwich St,, N. Y | BROOKLYN, N. > = 


MANUFACTURERS OF ALL THE LATEST AND MOST | MANUFACTURERS OF ENGINEER AND MANUFACTURER OF 
IMPROVED APPARATUS AND TOOLS FOR | ALL KINDS OF CASTINGS 
4nd * 
THE MANUFACTURE & DISTRIBU- | 


AND 
APPARATUS FOR GAS-WORKS. 


TION OF COAL GAS. 
8" WORKS AT THE RAILWAY DEpors, 


FORT WAYNE, INDIANA. BENCH CASTINGS 





from benches of one to six Retorts each, 
We manufacture Bench Castings, Washers, “The Im- x y NET 7 

; / “ : ASHERS: MULTITUBLAR AND 
mersed Multitubular,” and Atmospheric Condensers, Wet and WASHER UL al 





Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single AIP CONDENSERS : CON DE} - 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate’ SERS; SCRUBBERS, 


Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought lron Screening Shovels and Castings, and W y r Te 
Work of every dese m4 es ‘ er rougnt | eXHAUSTERS 
ery description for Gas-Works, for relieving Retorts from pressure. 
As Mr, Murray 1s @ Practical Draughtsman, we will furnish | BENDS and BRANCHES 
plans and specifications to parties or associations, or will wait | of all sizes and description. 


wet and dry), and 





personally upon parties contemplating the construction of = = : 
new works, or the alteration or extension of old ones 4 4 Deo NJ 
The most satisfactory references can be given, if required FLOYD'S PATENT G AS-HOLDERS 
of the experience and commercial fairness which character > . Aa by yn | 
izes our dealings. MALLEABLE RETORT LID. i aL a 
We would respectfully inviie Western mento call and see OF ANY MAGNITUDE, 
- > ¢ pOrks here Y , » rp —_— 
on vatterns and works here. M ny Ad eee Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains 
_— a om SABBATON’S PATENT and all other articles connected with the Manufacture and 
OFFICE OF THE FURNACE DOOR AND FRAME, Distribution of Gas, furnished with despatch, Plaus 
and Specifications prepared, and Proposals given 





NATIONAL COAL Gas COMPANY, | SE L LER 27S C EMENT for the necessary Plans for Lighting Cities, 


for stooping ieaks in Retorts, Towns, Mansions, and Manufactories, 
No. 4 Warren Street, New York. | GAS GOVERNORS, 
Ma. P. ALLEN, President. and everytmiug ccenected with well regulated Gas Works, at JESSE W STARR & SON, 
low price, aud in complete order, 
A. EB. EBERECE, Vice-President 


. N. meal VALVES from three to thirty inches— 
fs ALAAN, Secretary | _ vary low price Camden Iron Works 


SILAS C. wane. JaMES R. FLOYD. 
Ww". J. VALENT INE, Treasurer, 


GEORGE W. HARRIS, Engineer. 1842. -‘DEILY & FOW LER 1877 jm ein Philadel phia Ne. 4: 35 Chestnut St., 


where a member of the Firm can be seen 
This Company is the owner of the GWYNNE-HARRIS, or 


8, - = between 12 m. and 2 p. m. daily. 
AMERICAN HYDROCARBON process, for making Gas for LA l R EB L IR ON wo R kK S. J J 
| 


Camden, New Jersey, 





MANUFACTURERS OF 
Lighting or Heating purposes, by the perfect decomposition : . c y ImMmpDLPETN | mea . CASTING 7 > ia : 
; * ESS, 39 L LL S 0 ALL KINDS OF CASTINGS AND APPARATUS FOR GA& 
of superheated steam, under what is known as the ADDRESS, 39 LAUREL STREET, ! . 


WORKS 

WYNNE . — aaa PHILADELPHIA. : 
GWYNNE AND HARRIS PATENTS. | seiniaiiiueiign ws Wroug] t Iron Roof Frames. 
This process has been fully tested nearly 50,000,000 cubic | ? 


feet of Gas having been made under it, and fully Jemonstrat- CAS HOLDERS 7 il et ei re oe a 
ing the fact that itis the greatest improvement ever made 5 ple Bagi ac Mage Hg eg Wagon = ses tens 
inthe manufacture of Gas, either for Lighting or “g —s . , — -_ _ — P I wee eee: Mende ge coccscecertadlah acpi oe eee ety 
purposes, With half a a ne cashcmekar'a ‘cal’ 180 pe , con | SINGLE AND TELESCOPIC—WI17II tt AST7 | model. WasuHErs, ¢ CONDENSERS, Sckt 1. and EXHAUST ane 

As aay rg raitlege staring Srergheee , ; r , ; ( l zy the Retorts from pressure URIFIE RS, varying 
feet of Gas per day is made from three benches, and > le > WR ; et 4 1’ DE FR 4 for relieving “6 
. ae eee Smeets pow three bene sod and the labor OR WROUGHT IRON GUZDE FRAMES from 2,000 to 2,000,000 cubic feet daily purifying ce pacity. 

The process can be put into either Coal or Oil Gas Works We are prepared to furnish Holders, Wrought Iron Roof | . . 
(or where both Coal aiid Oi! are used) at small cost, without | pPrames, Bench Castings, Condensers, Scrubbers. Purifiers, Wrought Iron Lime Sieves 
any interruption to the working of other benches, The Citi- , ‘ 2 
zens Gas-Light Company of Brooklya, after using it for more | Drips, Bends, Tees, and all other [ron Work connected with = Peisiihatils  ‘Gaiaded Mitsbenell am ened 
than seven months, have fornd it not only far better, but ac Gas Werks. Previous to 1868 our Mr. D. built nine Gas Works for Purifiers. ay . s i sass 
tually cheaper than atmospheric airin making Gas, witht 


” and fifty-four Holders. Since that date we have built three 
use of * petroleum and its products - Ne . on a 
Further informatio m,ana terms of sale of mghts will Gas Works and forty-six Holders. We superintend in per ’ 





init ven, npen b appa ation to the Compeny 248-19 the erection of all our work, and would refer to the Gas ¢ TELESCOPIC AND SINGLE 
i . yanies at the following places, where we have built Llolders, 
ye rie r th iy places, where we hav lilt Hold With east iron guide and suspension frames. SAS GO} 
BROWN & OWE N, paisa ERNORS or REGULATORS, STREET MAINS, com 43 
Lancaster, Pa. Barnesville, 0. 48 INCHES DIAMETER, for WATE R or GAS, Street Main con 
Williamsport, Pa Franklin, Ind | nections. such as BRANCHES, BENDS, DRIps, SLEEVES, etc. 
MsNUFACTURERS OF sristol, Pa, Jacksonville Il!. (2) nee . 
sre Tig Pa ; ee aL € STOP VALVES, from 3 to 30 inches, for both Water and 
EVERY DESCRIPTION OF Kittanuiny, Pa. Lawrence, Kansas Gas. 
‘ Hazelton, Pa. Jefferson City, N.O, La, 
Freeport. Pa, Algiers, N. O., La, | vv h ‘ W k 
" Huntingdon, Pa. Kalamazoo, Mich. | rougs t ron or s 
Pittston, Pa. Buffalo, N. Y. : cas . cape ze 
d§ dl] dl By Nh HI} 165, Bethlehem §8). Pa. >zaensburg, N. Y, All the Smith and Sheet Iron work required in —— 
Sauron, Pa. Waverly, N. Y. is Works. J 226-t 
Cantor, Pa. Little Falls, N. Y. JESSE W. STARR. JESSE W. STARR, JR. 
Particular attention given tothe alterations of old works, Annapolis, Mu. Penn Yann, N. Y ae PS ae PT a er mr BBs 
: me reer Parkersburg, Wes, Watkins, N. Y. 
Estimates and Drawings furnished. Lynchburg, Va. Gloucester, N. J. | GEO, STACEY. HENRY RANSHAW WM. STACEY 
239 ; : Youngstown, O; Salem, N.J. 
8 é st ’ ’ iste 
4AGrenn 911 commasicattons to Steubenville, a. Mount Holly, N. J. 
Zanesville, O. Plainfield, N. J. GEO. STACEY & CO 
N. W. Cor. 12th and Noble Streets. Mansfield, O, Englewood, N. J." ‘ 2 
ape eer +" a ee MANUFACTURERS OF SINGLE AND TELESCOPIO 
selleaire, O, ittsfeld, Mass, } 
420-ly PHILADELPHIA. Athens. O, Meriden Conn- 4 < » < 
: “i | GAS-HOLDERS. 
{ AND ALL KINDS OF 


MACKENZIE & SAYRE MAN FG CO., __, (2 and Wrought tron Work 


Used in the Erection of Gas and Coal Oil Works. 
141 BROADWAY, NEW YORK. | 


| Foundry on MILL STREET; Nos. 33, 35, 37 and 39. 
Office and Wrought Iron Workson RAMSAY STREET Cin 


Gas Works, Smelting Works & Machinery. °°" wsneser. 






Cincinnati Gas-Light Co. Baton Rouge, La., Gas Co 
= : , ; ‘ . on . oe ee a ' : ; Indianopolis Gas Co. Saginaw, Mich., Gas (¢ 
Proprietors of P. W. MACKENZIES PROCESS AND APPARATUS tor making [luminating | Dayton, O., Gaslight Co. Oshkosh, Wis., Gas Co. 

Covington, Ky., Gas Co Peoria, Il, Gas Co. 
Gas from Ordinary Gas Coals, enriched with Cannel or Oil.- Also, Mackenzies Process for ; Spri d, O., Gas Co. Quincy, Ill., Gas Co 
Te oa a saute, Ind., Gas Co. Champaign, Ilis., Gas Uo, 
Making Heating Gas for Smelting, Meltiug, Puddling, Forges, Boilers, Kte. Also, Madison, Ind., Gas Co. Carlinville, {., Gas Co 
Kansas City, Mo., Gas Co, bowling Green, Ky., Gas Cc 
Tope ‘ka, Kansas, Gas Co. Hamilton, Ohio, ¢ 
a ] ® ‘3 il Burling gton, lowa, Gas Co. Vicksburg, Mdiss., 
ae Nasl “np 7as Co snve Z 8 CO 
P. W. Mackenzie’s New Engine and Boiler. Sashville, Tenn., Gas Co, | Denver City, Cal., Gas Co, 
r RT, Coverdale, Eng’r Uincinnati, and others. j 
434—1y 
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INTERNATIONAL--1876--EXHiIBITION. * 
HAVE DECREED AN AWARD TO Re 
HARRIS, GRIFFIN & CG., 
I2thand Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S, A., 
FOR THE FOLLOWING REASONS : 
The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of , 
the ORVINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which 
with the general character of the Exhibit, entitle the whole to commendation. 
Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY 
Secretary, pro-tem. Director General Peaiiiend 
GROUP JUDGES. 
AMERIUVAN. FOREIGN. ( 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash- Sm WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain 
ington, D. C. JUL. SCHIEDMAYER, Germany. 
Pror. F. A. P. BARNARD. 8S.T.D., LL.D., President of Columbia College, N. Y‘} Mr. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. C. | P. F. KUPKA, Austria. 
pror. J. C. WATSUN, Ann Arbor, Michigan. | EDW. FAVRE PERRET, Switzerland. 


Genera HENRY K. OLIVER, Salem, Massachusetts. } 


GEORGE F. BRISTOW, New York. | 











SMITH & SAYRE MANUFACTURING COMPANY. ———————<—<—<—<$<— 
21 Cortlandt Street, New York, 


PROPRIETORS AND MANUFACTURERS OF | NEW YORK SHOVEL WORKS. 


Mackenzie’s Patent Gas Exhausters. | asmrenscteeans ov 
7HE BEST AND MOST RELIABLE IN USE. SHOVELS, SCOOPS & SPADES 


SHOVELS AND SCOOPS A SPECIALTY 
For Gas-Light Companies. 





DEAN’S PATENT 


COKE SCREENING SCOOPS. ; 


Frames are 12 by 18 inch, seven bars, best Malleable Iron 
They can screen any size desired. q 
Price, A No. 1, per dozen, $40. 3 


Jnited States. 








A liberal discount to the trade. 
A. SEE & SON, 
404-ly 1358S Broadway, N. Ve 
x * a 


REDUCTION. 


BUTLER'S PATENT 
COkG Screening, : 





STER and SURFACE CONDENSER, with AUTOMATIC WATER 


APPARATUS of every description. 


We refer to all the Gas-Light Companies of the L 
Office, Coal and Iron Exchange Building, Cortlandt cor. New Church Sts. 





GOVERNOR for regulating Pressure of Gas in Street Mains. 


Isnxvit's BALANCE VALVE COMPENSATOR ‘and AUTOMATIC BYE-PASS are used in connection with this 
G APPARATUS for Foul Lime of Purifying Boxes. 





Issett’s Dovuste Gate STOP VALVES for Water and Gas. 





5 
3 . 
= < 
S eo) 
=} 
5 5 
e 
oy 2 us 
3 by S| SHOVELS 
4 » 4 ~ hf . / 
oH ca S| saline 
oe DO eas 
Bo BOE sas $30 per Dozen. 
“a SENS: £5 —— 
OH seuss Handles of SECOND GROWTH 
= < to) £ Bs ae | TIMBER, STEELED POINTS, and 
= qAe Eee SUPERIOR EXCELLENCE, In all 
=: @ 5o's es 1 respects guaranteed. 
2 8 Pe <HA x eS Refer to all the principal Gas Com- 
2856 aA we & Dn panies of tiis country and Canada, 
= Be 3a SS ? ra} Orders aidressed only to 
roy as a 
Sesser 2 HERRING & FLOYD, 
255 Scases Sole Agents, 
oo - = 740 Greenwich St., N. Y. 
_ 8 aid 
em 4 * * 
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T. C. HOPPER, Pres’t. & Gen’l Sup't. WM. H. HOPPER, Vice-Pres'’t. WM. N. MILSTED, Treas, WM H. DOWN, Sec. 


AMERICAN METER COMPANY, — 


MANUFACTURERS OF 
Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
tegisters, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Etc., Ete, 
BaF” Sole Agents for W. Svuaa’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 
A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 


American Meter Compauy, 





: Agencies. 
. ey : 512 West Twenty-sceond Street, New York. 
37 Water Street, Cincinnati. | ES y : » NE . 
29 South Canal Street, Chicago. | Arch and Twenty-second Street, Philadelphia. 


511 Olive Street, St. Louis. 


HARRIS, HELME & McILHENNY. Pa 


Successors to Harris & Brother, 





ES AS 


ESTABLISHED 1848. 


PRACTIOAL GAS WETTER WANVURPAGLZUBERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas Works. 

From our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of all 

Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME. JOHN MoILHENNY. 


WILLIAM W. GOODWIN & CO. . 
No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penn’a. 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s,Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 
ba Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 


: CGoodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 

Special attention to repairs of Meters, and ali apparatus connected with the business. 

All work guaranteed first class in every particular, and orders filled promptly. 


east 








WILLIAM WALLACE GOODWIN. [335 Ly] HOWARD KIRK, Special Partner. 
I: S C A | H ELS Portland Cement, 
q ° . ’ Roman Cement, $ per bbl 


’ slasiaemnae = Eaaage Keene’s White Cement, 


] / o / . ‘a. : ) 
Consulting Gas Engineer. Sellars Gas Cement. 
' : ; mae Sa ao : 4 Cents per lb. 
4 Having had twenty-five years experience in Gas Engineering, and the practical management of Gas Works, is English Fire Brick, No. 1, $28 per M 
prepared to advise Gas Companies on the Construction of new, and Enlargement and Improvement of Exist- * , eae Rae + i r 
q Ing Works, and on the Utilization of Residual Products. Silica Fire Brick, $45 
: Plans, Specifications, and Estimates supplied. Also Working Drawings and Specifications of his Im- IMPORTERS. 


proved Retort Settings, and S. L. MERCHANT & CcoO., 


Retorts Set by Contract and Guaranteed. Pesto ep 6 ont eta 


t@” Remit 10 cents postage for “‘ Practical Treatise on 


Gathels Effective Gas Washer sapuaiay cir 46a we 


supplied by Messrs. HERRING & FLOYD, Orxcon Iron Founpry, 738 and 744 Greenwich Street, N. Y. F O DELL’ S 








THE ST. JOHN & ROCKWELL CO’S System of Bookkeeping 
PATENT GAS SCRUBBER. cub nese 


cc $5, Which should be sent either in Check, P. O, Order 





Js guaranteed to be the best in use for the extraction of TAR, SULPHUR, NAPHTHALINE, Ete. |v _ egistered Letter. 
Positively reliable at all seasons and in all climates. Reducing the labor and expense of Purification 50 per ank Books, with printed headings and forms on this sya- 
cent. At the same time largely increasing the quantity and quality of Gas produced. Also doing away with | , Will be supplied to Gas Companies, by applying to W. }. 
Cannel Coals, Naphtha. and other enricning materials. We invite the attention of all Gas Companies to our pl LL, Pailadelphia, or 
improvements. Full information furnished on application to THE ST, JOHN & ROCKWELL CO., | [A. M. CALLENDEK & CO., 


59 and 61 Liberty Street, N, Y. 432-6m | Office Gas LigHT JOURNAL, 4% Pine St N.Ye 
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GHORGE C. FAICKS & Co., 


BALTIMORE, MD. 





OFFICE, No. 4 SOUTH HOLLIDAY STREET, 
MANUFACTORY, LOCUST POINT. 














WALDO, BROTHERS, 
Agts. forNewEngla r 


94 Water Street. Boston. 


———————— —=— 


STANDARD CLAY RETORTS, 


Blocks and Tiles of all Shapes and Sizes, 
FIRE BRICKS OF ALL QUALITIES AND PATTERNS, 


= = 


FIRE CEMENT, FIRE MORTAR, FIRE CLAY and KAOLIN, 
Drain and Sewer Pipe from 2 to 30 in. Diameter, 


gecee® 


AN D 


MANUFACTURERS OF CLAY IN GENERAL. 





Safe Delivery Guaranteed in any part of the Country. 
Manufacturing Facilities Unequalled. 


** INDIANAPOLIS, InD., DxEc. 18, 1876. 
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“GEO. C. HICKS, Esq., 

‘* Dear Sir, 
‘* Among the letters which you placed in my hands for examination regarding 
the general standing of your fire clay, gas retorts, and gas furnace, bricks, &c., there were a number from the leading 
gas manufacturers of the U. S., speaking in the highest possible terms of their durability, freedom from the accumula- 
tion of condensed carbon, and general excellence. I regret that these letters are mislaid, or still remain in the Judges’ 

room «i the Centennial. [suppose you are aware that your retorts were awarded a First Premium at the Centennial. 
: ‘* Yours truly, ' ® E. T. COX,” of the Centennial Jury of Awards ¢ 


